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FOREWORD 


Unreflective salesmanship, uncritical consensus and loud 
cheering are some of the factors which go against an inno- 
vation in the long run. In order to avoid such a mishap, an 
innovation should be given a fair chance to demonstrate 
its merits in actual operation. lf this is not done, 
acceptance or rejection of an innovation can prove detrimental. 
Research workers at the Centre of Advanced Study in 
Education rightly felt that programmed learning held the 
promise of being useful to teachers and hence deserved an 
honest trial in the Indian situation. The Centre had decided to 
concentrate on some selected areas of research so that 
something substantial could be contributed in the area. 
Programmed learning was one such area selected for inten- 


sive exploration. 


The strategy of the Centre has been to make intensive 
studies in selected areas at the doctoral as well as at the 
master’s level. The book contains reports of investigations 
taken up by the editor and other research workers. 


This happens to be the first publication on research in 
Programmed learning in India. It is likely to open up new 
vistas for many researchers who wish to probe further. | 
am sure that the book would provide exceedingly useful 
material for researchers in the field. 


| welcome the publication as it makes a very substantial 
beginning of systematic efforts to explore the field of progra- 
mmed learning in the country. | congratulate the research 
team of the CASE for the job well done. 


Gujarat University, I. J. Patel 


AHMEDABAD-9, Vice-Chancellor 
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PREFACE 


It is expedient that developing countries should address 
themselves to the task of acculturation of educational 
technology. Certain local requirements of the developing 
countries should be no barrier to the adaptation of proven 
strategies of learning the programmed way. The combined 
criteria of instructional output and economic viability should 
make it possible. It is here that indigenous research — in 
‘programmed learning can play a very vital role. It should 
be noted that programmed learning does not provide a 
miracle cure for the crises in education. It, however, does 
make an attempt at rationalisation that goes beyond the 
categories and dreams that we cherish today. 


The Centre of Advanced Study in Education, Baroda 
took upon itself some major and minor investigations in the 
field. The papers included in this book cover certain aspects 
of programmed learning. They are: 

(1) comparative studies with regard to the lava 

effectiveness of programmed learning material; 

(2) experimental studies with regard to various forms 

and response modes; and 

(3) correlational studies in relation to certain personality 

dimensions. 


The book also contains a chapter on conspectus of 
research work done in other countries. The chapter further 
deals with certain down-to-earth problems of experimental 
design, educational administration and personal problems 
of a researcher in taking up a study in programmed learning 
in India either at the individual level or at the institutional 


level. 
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Our society is now changing so rapidly and continuously 
that institutions developed in a relatively stable society are 
continually mismatched with the functions they ostensibly 
exist to perform. A school is one such social institution 
which needs to be reconstituted in a form which makes it 
respond to changes in the social environment in which it 
operates. One of the safest ways of resisting change is to 
adopt what Schon describes as ‘dynamic conservatism’. This 
implies formal acceptance of an innovation without serious 
intentions to implement the same. Programmed learning is 
an innovation which will have to meet with several forces 
against change. One of the strategies of meeting such 
forces is to convince the consumers by proving the utility 


of the new idea or the product. Let the product speak for 
itself just as penicillin did once. 


| take, here, the opportunity to thank all the contributors 
for their painstaking efforts in completing the projects either 
at doctoral or at master’s level. | left the Centre to join the 
Technical Teachers’ Training Institute at Madras in April 
1972. My colleagues at CASE have spared nothing to make 
this volume what it is now. | thank them all. 


_ Dr. Buch was a force behind whatever we did at the 
Centre. This volume would not have been in its present 


shape but for his help. | acknowledge this with humility 
and a sense of indebtedness. 


We feel honoured and proud that this publication is the 
first in the Motibhai Amin Centenary Publication Trust Series 
sponsored by the Charotar Education Society, Anand, a 
premier educational institution of Kaira District. We are grateful 
to the society, particularly its Chairman Shri |. J. Patel and 
Secretary Shri V. J. Patel for undertaking this publication in 


the memory of the great educator of the Ex-Baroda State, the 
late lamented Motibhai Amin. 


Gunvant Shah 
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Programmed Learning Vis - A - Vis 
Traditional Teaching: A Study 


— A study has been undertaken to see whether programmed 
learning can establish its worth as a classroom practice and facilitate 
better learning. Thus the study is of comparative nature, having one 
group of students to learn traditionally and another through a progra- 
mme on’ Directed Numbers : Addition and Subtraction’. For the study 
Equivalent Groups Technique was applied and the pupils from a village 
were matched on the basis of the |. Q. In the city school no matching 


-was done. The groups were compared in terms of the scores on the 


teacher made test and on the criterion test. The critical ratios obtained 
do show the programmed materials to be as effective as the tradi- 
tional method of teaching. ' i 


There has been a resurgence of interest in recent years 
in the investigation of the effectiveness of Programmed 
Learning materials. Many researchers the world over have 
tried to compare the effectiveness of programmed material 
in relation to that of traditional teaching in the class. Fel- 
dhusen and his collaborators (1962) for example, could 
not find any significant difference between the traditional 
group and the programme group, but use of programmed 
material reduced the time required for acquiring the skills 
in arithmetic to fourteen weeks which otherwise required 
one year. Hughes and Mc Namara (1961) in their study 
with maintenance trainees found programmed instruction 
superior to the lecture method on both the post-test and 
in time needed for completing the unit. Smith (1962) com- 
pared programmed instruction and the conventional method 
using 128 college students. No difference was found on 
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the post-test scores obtained by the two groups but there 
was a 30 per cent saving in time with the programmes. 
Hough (1962) found the teaching machine to be supenon 
to ihe lecture in terms of time and responses: Ripple’s 
(1963) study also supports the superiority of the progra- 
mmed method over the traditional lecture method. James 
Hartley (1966) has compiled the first comprehensive list 
of the studies comparing programmed instruction and 
conventional instruction. It appears from his: analysis that 
programmed instruction is superior to traditional methods 
of teaching. 

There are special problems which a teacher in a deve- 
loping country like India has to face: overcrowded classes, 
poor economic, resources, dearth of trained and qualified 
teachers -to mention but a few. 

The development of programmed learning materials in 
India for use with school children has given rise to a great 
deal of research which may have implications for our educa- 
tional system. Sharma ( 1965) developed a lesson in geo- 
graphy on the programmed model and compared it with 
traditional methods of teaching. Obtained results showed 
a gain of 23.10 points in the programmed group but only 
9.12 points in the traditional group. The difference was 
significant at .01 level. Sharma (1966) developed a pro- 
gramme on Sets for class IX and compared its effectiveness 
w th the lecture method. Although the differences were not 
significant, the study provided enough evidence to accept 
the desirability of using such programmes. Desai (1966) 
studied the relative effectiveness of programmed learning 
and traditional classroom teaching in a unit of language 
learning. The difference was significant at .01 level and it 
was in favour of programmed instruction. Sharma ( 1968) 
compared the programmed method of teaching algebra with 
the traditional method. The mean achievement of the experi- 
mental group was 2.5 points higher than the control group 
which was taught in the traditional way. The obtained 


ee 


mean gain was significant at 1 per cent level. Shah's 
(1969) study has established the superiority of auto-instru- 
ctional programmes over the traditional method of teaching. 
Furthermore, she found that it was possible for the students 
of standard V to learn the units in algebra of standard 
VIII through programmed materials. The study conducted 
by Mathur (1970) also indicates the workability of 
programmes as tools of instruction. Both high achievers and 
low achievers benefitted equally by autoinstructional 
programmes though high achievers gained more than the 
low achievers. Kulkarni (1968) has prepared programmes on 
‘Introduction to Algebra’ and ‘Solving Simple Equations’ 
and his study helps to gain more insights. Mullick ( 1968) 
used programmed learning lessons in a correspondence 
course for B. Ed. students and the results were strongly 
in favour of the programmed lesson rather than the lesson 
planned in a traditional way. 


THE PROBLEM DEFINED 


The present study is concerned with a comparison of 
the relative effectiveness of the programmed lesson 
vis-a-vis the traditional method in teaching a unit in Algebra 
in standard VIII. 

For the purposes of the present inquiry the following 
definitions were accepted: 

(1) Programmed Lesson : In this investigation the term 
‘ Programmed Lesson’ implies the Skinnerian way 
of programming which requires a student to 
construct a response overtly. 

Traditional Teaching : By ‘Traditional Teaching’ the 

investigator means the method, which is followed 

by a subject teacher under normal circumstances. 

This may differ from teacher to teacher but it generally 

implies lecturing, discussing, note giving, etc. 

(3) ‘Effectiveness’ is measured in terms of the pupils’ 
performance on the two tests given after the experi- 
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ment is over, (i) Criterion test and (ii) Teacher- 
made test. 


CONDUCT OF THE EXPERIMENT 


For the present inquiry, it was decided to restrict the 
experiment to one village school and one city school. 

In the village school, Equivalent Groups Technique was 
applied and the individual pupils were matched on the basis 
of the intelligence quotient, sex and age. Intelligence was 
measured by Shah’s Non-Verbal Group Test of Intelligence. 

In the city school no matching was done. The two 
divisions of standard VIII were kept as they were and the 
achievements were compared. The experiment was restricted 
to two divisions of pupils in both the schools. The perfor- 
mance of the students was considered in terms of the scores 
obtained by them on the teacher - made test and on a crite- 
rion test given in the programme itself. The teacher-made 
test was used in order to guard against the possible advan- 
tages of the programme group. The two independent vari- 

ables were programmed material and the traditional method 
of teaching. The programme on ‘Directed Numbers’ 
prepared by Dr. G. B. Shah, Reader, Centre of Advanced 
Study in Education, Baroda was of linear construct type 
having 95 frames in which the correct responses were given 
on the left hand side of the same frame facilitating imme- 
diate knowledge of results. The programme contained the 
criterion test which was administered after completing the 
programme. Care was taken to see that the teacher with 
the traditional group did not go through the programme. 
It was thought that his association with the programmed 
material would tempt him to use both the technique and 


illustrations used in the programme. It should be noted 
that equal time was given to both the methods. 


ANALYSIS AND INTERPRETATION OF DATA 


Following are two tables showing the comparisons of 
relative achievements of the programme group and the 
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traditional group in rural as well as urban areas. The 
comparisons have been on the basis of the criterion test 
and the teacher - made test. 


Table 1 : Comparison of the Relative Achievements of 
Programme Group and Traditional Group in the 
Rural Area i 


Test given Group Mean SD N CR Signifi- 
cance 


Teacher-made (i) Programme 7.22 1.6 45 0.125 Not 


test group signi- 
(ii) Traditional 7.18 1.46 45 ficant 
group 
SS H a E 
Criterion test (i) Programme 5.24 1.71 45 0.26 Not 
group signi- 
(ii) Traditional 5.15 1.56 45 ficant 
group 


From the table it can be seen that: 


(i) the difference between the mean scores of the two 
groups on the teacher-made test is not significant 
either at .01 level or at .05 level although the perfor- 
mance of the programme group is slightly better. 


(ii) the difference between the mean scores of the two 
groups on the criterion test is not significant either at 
.01 level or .05 level although the performance of the 
programme group is slightly better. 


(iii) the null hypothesis is retained. 
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Table 2 : Comparison of the Relative Performance of 
Programme Group and Traditional Group in the 
Urban Area 


SSS LS 
Test given Group Mean SD N CR Signi- 


ficance 


Teacher-made (i) Programme 7.88 1.26 43 1.73 Not 


test group signi- 
ficant 
~ (ii) Traditional 8.33 1.2 48 


group 


Criterion test (i) Programme 5.0 2.16 43 0.436 Not 


group signi- 


ficant 
(ii) Traditional 5.19 2,0 48 
group 


—$__._._.___. 


From the table it can be seen that ; 

(i) the difference between the mean scores of the two 
groups on the teacher-made test is not significant 
either at .01 level or at .05 level although the performance 
of the traditional group is slightly better. 


(ii) the difference’between the mean scores of the two 
groups on the criterion test is not significant either at 
-01 level or at .05 level although the performance of 
the traditional group is slightly better. 

(iii) the null hypothesis is retained. 


Resume 


The present investigation was undertaken in order to 
compare the relative effectiveness of the programmed lesson 
and the traditional method for teaching addition and 
Subtraction of directed numbers. Schools from both rural 
and urban areas were selected for the present study. 
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From the results of the two pairs of critical ratios 
obtained for the performance on criterion test and teacher- 
made test of the group it can be inferred that the use of 
programmed materials does not hinder the performance of 
the student in any way and it is at least as effective as 
the traditional method of teaching. Of course, a teacher 
with programmes at his reach has the added advantage of 
attending to the individual needs of both the underachievers 
and gifted children. The results of these comparisons point 
to the worth of programmed materials. 
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The Use of Linear and Branching 
Programmes Under Su ervised and 
Non-Supervised Situations 


—The author reports a study undertaken to compare experimentally 
the efficacies of linear and branching programmes under supervised 
and non-supervised situations. A Sample of 184 pupils of Standard 
IX, consisting of 92 pupils from rural schools and 92 from urban schools 
was taken for the study and a programme on ‘Factors Affecting Air 
Pressure’ written in linear and branching forms was used. The programme 
was given both under supervised and non-supervised situations. 


Using the analysis of covariance, no significant difference was 
found between the two supervised situations, but linear supervised was 
less effective than linear non-supervised. Similarly there was no 
significant difference between the supervised and non-supervised 
situations using a branching programme. A comparison of the rural and 
urban groups suggests that supervision is necessary with linear forms. 


Programmed Learning material can be given to the 
learner under two situations, namely supervised and non- 
supervised. The supervised situation, requires the teacher 
to be present throughout the learning process, performing 
a number of functions in the classroom such as distributing 
the programmes, giving instructions and_ illustrations, 
supervising the classroom, maintaining the discipline, 
intermittently checking the answer sheets of the students, 
helping the students whenever necessary and administering 
the criterion test in the end. This supervised situation 
helps in internally motivating the learners, putting a check 
on manipulation and cheating activities, and giving a sense 
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of security to them. Inspite of these advantages, the 
supervised situation has certain limitations. For example, 
the radically different rate of completion of the programme 
creates some administrative difficulties in the classroom, 
the individuals work under group pressures and ‘ the slow 
learner may be tempted to take unnatural speed in reading, 
he may hurry up and try to maintain the pace of the faster 
students.” (Gotkin, 1964). Much interference by teacher may 
hamper the auto-instructional characteristic of PLM. 

The non-supervised situation means absolute or partial 
absence of the human teacher during the learning process 
of the programme. This situation can be created by the 
withdrawal of the teacher from the classroom, by asking 
the students to sit wherever they like, and by giving the 
programmes to the students for home-study. This situation 
has the advantages of Providing a free atmosphere to the 
students, providing him adequate time te think and 
concentrate more deeply and independently, freeing him from 
group pressures, saving valuable class time and providing 
opportunities to develop self-study habits. 

If programmed learning material can work under the 
non-supervised situation without sacrificing the quality of 
learning, it has far better prospects. Many educationists 
prefer the use of PLM for remedial instruction and for 
enrichment of instruction, rather than just using it for 
regular instruction. At school or college level PLM can be 
used for enrichment, remediation, and review of regular 
instruction which call for a non-supervised situation. PLM can 
also be used for continuation education, adult education and 
Correspondence education if it can work well even without 
the supervision of a human teacher. 


The question whether PLM can be used effectively 
Under a non-supervised situation has been answered by 
various researchers. A study done at Huntington, Long 
Island, witha spelling programme concluded that the students 
working at home made gains equivalent to those who 
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worked in school under supervision (Gotkin, 1964 ). Simi- 
lar experiment was done at Hillside, New Jersey, and it was 
found that there is no significant difference in the achieve- 
ment of the two groups. In this study the students showed 
a liking to work at home saying that ‘‘they get more time 
to think and they are not unnecessarily hurried” (Gotkin, 


1964). 
Basu and others (1968) compared the conventional 


lessons with programmed lessons in a correspondence 
course (non-supervised situation ) and concluded that “this 
study tends to indicate that programmed instruction when 
given through correspondence could be at least as effe- 
ctive as when it is given in normal classroom situation”. 
However the authors have mentioned that it is particularly so 
when the students are motivated and fairly mature. Jacob 
and others (1966) found that classes taught by a programme 
alone, learned significantly less than when taught by either 
a teacher alone, or a combination of the two. 

Bertz, Wayne and others (1965) found that PLM is more 
effective when teachers supervised a college student's 
completion of the programme than when there was no 
teacher supervision. But Frank Ryan (1969) did not find any 
nt difference between the two groups when the 
programme was given under the supervised and non-super- 
vised situations. In India, Mullick (1968) gave a programmed 
correspondence lesson to one group of B. Ed. and a conven- 
tional lesson to another group of B.Ed. correspondence 
course and found that the experimental group achieved 


significa 


significantly better. 
Although, there is not much evidence on the issue it 


is assumed that two types of environments - rural and urban- 
give rise to different characteristics among the study habits 
of the students. The needs of rural students are different 
from those of urban students, and the former gets a 
comparatively inferior type of academic environment, inside 
and outside the school. But unfortunately, most of the 
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innovations are experimented and tried in urban schools 
only and do not reach the rural schools. This state of 
affairs is unhealthy for India because a great majority of 
the student population of India res des in rural areas. 
The researches so far done in other countries have not 
touched the variables of rural and urban settings. No study 
has so far been done in India in which this variable was 
studied except in one case for which the data were colle- 
cted from a rural area (Shah and Kapadia, 1970), 

Keeping in view the three treatment variations viz, style 
variations, situation variations and environmental variations, 
an experiment was conducted to find out the comparative 
effectiveness of the Programmed learning material, 


PURPOSE OF THE STUDY 
The objectives of the experiment were as follows i 


(1) To develop the Programmed learning material on one 


unit of geography in two different styles, namely, linear 
and branching. 


2) To compare the relative effectiveness of: 

(a) linear and branching programmes. 

(b) linear Programmes under supervised and non-super- 
vised situations. 

(c) branching Programmes under supervised and non- 
supervised situations, 

(d) linear supervised and branching supervised situa- 
tions. 


(e) linear non-supervised and branching non-super- 
vised situations. 


For the present investigation, the term ‘relative effecti- 
veness’, refers to only one criterion, that is, the level of perfor- 
mance of these treatment groups measured by the criterion 
test given immediately after the completion of the programme. 
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CONDUCT OF THE EXPERIMENT 


Sample 


The subjects of the experiment were 194 pupils - boys 
and girls - of standard IX, studying in five schools, out of 
which three were rural schools and two were urban schools 
of Baroda city. The students were randomly assigned to 
four treatment groups. The age of the subjects ranged 
from 14 to 18 years. 


Material 


The following material was used for the conduct of 
the experiment: 

(i) Linear programme 

(ii) Branching programme 

(iii) Criterion test 

(iv) Intelligence test 


(i) Linear Programme 


A programme on ‘Factors Affecting Air Pressure’ was 
prepared by the investigator himself, in linear style. The 
development of the material was done according to the 
specifications of developmental procedure. The programme 
consists of 81 linear frames and two types of response 
mechanism — viz. blanks to be filled in and alternatives 
out of which one was to be selected, were used. The 
correct responses were given on the left hand margin of 
the frames and were required to be masked with a slider. 


(ii) Branching Programme 


The second tool for investigation was a branching 
programme, written on the same content. This was also 
prepared by the investigator according to the developmental 
procedure advocated by the programmers. There were 22 
prime path frames and 21 remedial frames, two frames 
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being printed on one page. The frames fulfilled all the 
requirements of standard branching frames. The order of 
frames and pages were scrambled according to the 
specifications of the branching text-book. 


(iii) Criterion Test 


To measure the performance of the students after 
reading the programmes given under different situations, 
a common criterion was needed for both the programmes. 
The criterion test was also prepared by the investigator. 
The criterion test consists of 15 questions, and in all 37 
objective type items out of which 16 were of the recall 
type, 7 were of the recognition type and 14 were of the 


matching type. 
(iv) Intelligence Test 


In order to measure the intelligence of the students, 
which was assumed to be an intervening variable affecting 
the criterion performance of the students, the Desai-Bhatt 
Group Intelligence Test was used, It is a verbal test in 
Gujarati, standardized on a large population of Gujarat. 


Experimental Treatments 


The comparative nature of the experiment necessitated 
the four treatment groups which are as follows:— 

(i) Linear supervised group 

(ii) Linear non-supervised group 

(iii) Branching supervised group 

(iv) Branching non-supervised group 

A brief description of these treatments is given below: 


(i) & (iii) Linear and Branching Supervised 


The linear and branching programmes were given to 
the two groups of the students in the same classroom. 
The investigator distributed the programmes and gave the 
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instructions as to how to use them. Then the students 
read the programmes. The investigator was present all the 
time in the classroom for maintaining discipline, intermitt- 
ently checking the answersheets of the students in order 
to ensure that students were not involved in manipulative 
activities, specially in the case of linear programmes, and 
clarifying the doubts whenever necessary. 


(ii) & (iv) Linear and Branching Non-supervised 


The linear and branching programmes were given to 
the two groups of students and given the instructions they 
were asked to go to the next room or library, and complete 
the programme. They were instructed to bring the progra- 
mmes and answersheets as soon as they finished reading. 
The investigator was not present while the students went 


through the programmes. 


Procedure 


The experiment was conducted in two phases, separ- 
ately, in the urban and rural schools of Baroda District. 


First Phase : Uraban Schools 


The experiment was conducted in two schools of 
Baroda city in the manner stated below: 

The experimenter first administered the intelligence 
test. Then the entering behaviour test was given to all 
the students. After this, the students were randomly ass- 
igned to four groups. Two groups were. given branching 
programmes and two groups were given linear programmes. 
The instructions were given to them regarding the use 
of the programme. 

Then the groups -one linear and one branching group 
~ which were to be given the non-supervised treatment were 
given additional instructions regarding the procedure of 
reading the programme. They were asked to go to the 
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next room, read the programme, and come back with the 
programme and answersheets as soon as they completed 
reading. 

The other two groups — one linear and one branching 
-were asked to read the programme in the class itself 
under the supervision of the investigator. The investigator, 
besides helping these students who sought his assistance, 
tried to put a check on the undesirable activities of the 
students such as cheating or manipulating the programme. 

When all the students completed the programme, the 
criterion test was administered on all the students at the 
same time. 


Second Phase : Rural Schools 


The second phase of the experiment was conducted 
in three rural schools of Baroda District. The same proc- 
edure was ollowed in these schools also. 


ANALYSIS AND INTERPRETATION 


In order to get a general picture, the scores were 
first analysed in terms of frequency distribution and 
percentages, important from the programming point of view. 
The number of students getting various percentages of 
marks are shown in the tables below for rural and urban 
samples, separately. 


Table 1 : Number of Students Getting Various Percentages 
of marks on the Criterion Test (Rural Schools) 


Percentage Linear Linear Branching Branching 
of marks super- non-su- supervis-, non-supe- 
; vised pervised ed rvised 
No, % No. % No % No. % 
Above 70 is “74 x2. 152 17 off 17 74 
Above 60 20 86 19 83 23 100 21 92 
Below 60 3 13 AO - - 2 g 
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Table 2 : Number of Students Getting Various Percentages 
of Marks on the Criterion Test (Urban Schools) 


Percentage Linear Linear Branching Branching 
of marks super- non-super- supervised non-super- 
vised vised vised 


ee 
No. % No. % No. % No % 


Above 70 126852 4 17 10 43 6 26 
Above 60 18: 79 13 57 16 70 23 100 


Below 60 5 21 10 43 7 30 enS 


SS eee 
It can be observed from the above tables that in 
general, all the programme treatments were able to gain 
minimum scores of 60 per cent, with a slight variation 
among the treatment groups of both the samples—rural and 
urban. The programme treatments worked with equal 
effectiveness in rural schools also. It can be observed from 
the percentages of the scores that the linear supervised 
treatment was superior to all the other treatments and that 
the linear non-supervised treatment ranks the lowest in 


order, 
Analysis of Covariance 


For a better and sophisticated analysis of the available 
data, the analysis of covariance was used. The comparison 
between the means of criterion scores of all the treatments 
was the criterion to judge the relative effectiveness of the 
treatment groups. For a reliable interpretation we need to 
have matched the groups on the, entering behaviour. But 
the groups were not matched in the present study. So the 
analysis of covariance was used because “through it 
(covariance) one (experimenter) is able to make adjustments 
in the terminal scores which will allow for difference in 
Some initial variable” (in this case, intelligence Garrett, 
1969). The analysis of covariance is able to test the null 
hypothesis and to give a quantitative picture by making it 
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possible to see at which level (.01 or .05) the difference 
exists. 


The summary of the computation of analysis of 
covariance for rural and urban samples is given separately 
in the tables that follow. í 


Table 3: Analysis of Covariance of Criterion Scores of 
Rural Sample 


Source of 
Variation df SSX SSy Sxy SSyx MSyx SDyx 


Among Means 3 839.74 167.87 265.65 116.29 38.76 
Within Groups 87 7887.92 1412.44 864.09 1317.79 15.14 3.89 


Total 90 8727.66 1580.31 1129.74 1434.08 


After the computation of correlation and regression of 
the data, the significance of difference of adjusted Y means 
was calculated as below : 


SD yx = 1514 = 3.89 
SEMyx = 3.89 _ 389 y 


eon 4.79 
SED between any two adjusted means 


= .439 
Significance of difference at .05 level = 1.99 x .439 
= .87 


Significance of difference at .01 level = ae x .439 


Table 4: Analysis of Covariance of Criterion Scores of 
Urban Sample 


Source of MSyx SD 
Variation df SSx SSy  Sxy SSyx (Vyx) yx 


I ea 
Among Means 3 219.61 112.30 59.28 106.93 35.64 
Within Groups 87 9529.22 1630.87 452.66 1609.35 18.38 4.28 

E aren Oe ae 


eae 


Total 90 9748.83 1743.17 511.94 1716.28 


—— 
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After the computation of correlation and regression, 
and adjustment of the Scores, the significance of difference 
of adjusted Y means was calculated as below : 


SDyx = ./ 18.38 = 4.28 
4.28 
SE Myx = ee 89 


SE, between any two adjusted means 


1 1 
SDyx = [NT * NE 
V/ 


= .483 
Significance of difference at .05 level = 1.99 x .483 
= .961 
Significance of difference at .01 level = 2.63 x .483 
= 1.24 


The comparisons of various treatments and the 
Significance of difference between any two treatment groups 
is shown in the tables that follow : 


Table 5 : Significance of Difference Between the Adjusted 
Means of any Two Treatments in Rural Sample 


ee 
Adjusted Compari- Differ- Significance 


Treatment Groups 


means sons ence 
A. Linear super- 27.05 A&B 240 Significant © 
vised. at .01 level 
B. Linear non- 24.65 A&C 0.69 Not signifi- 
supervised. cant 
C. Branching 27.74 A&D 0.16 Not signifi- 
supervised cant 
D. Branching non- 26.89 B&C 2.09 Significantat 
supervised .01 level 
B&D 2.24 Significant at 
-01 level 


C&D 0.85 Not signifi- 
cant 
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Table 6: Significance of Difference Between Adjusted 
Means of any Two Treatments in Urban Sample 


Treatment Groups Adjusted Compari- Differ- Significance 


Means sons ence 
A. Linear supervised 24.71 A&B 2.87 _— Significant at 
01 level 
B. Linear non-super- 21.84 A&C 0.84 Not signifi- 
vised. cant 
C. Branching super- 23.87 A&D 0.01 Not signifi- 
vised cant 
D. Branching non- 24.70 B&C 2,03 ~ Significant at 
supervised .01 level 
B&D 2.86 Significant at 
01 level 
C&D _ 0.83 Not signifi- 
cant 


On the basis of the analysis of covariance the following 
observations were made : 
(a) The linear supervised was found to be superior to 
linear non-supervised, in both rural and urban samples. 
(b) The branching non-supervised was found to be signi- 
ficantly better than linear non-supervised. 
“(c) The branching supervised was found to be significantly 
better than linear non-supervised. 
(d) The branching supervised and the branching non-su- 
pervised were not found to differ significantly. 
(e) The branching supervised and the linear supervised 
were not found to differ significantly. 
(f) The branching supervised and the linear supervised 
were not found to differ significantly. 


OBSERVATIONS 


On the basis of the analysis and interpretation of the 
data the following specific conclusions can be drawn: 
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(1) Programming Style 


As there is no significant difference between the 
linear supervised and branching supervised treatments in 
both the samples - rural and urban - it can be concluded 
that as far as the topic of geography is concerned both 
linear and branching styles are equally effective. The fin- 
dings of this experiment confirm the results of studies by 
Roe and others (1960) and Larkin and Leith (1969), who 
also could not establish any significant difference between 


linear and branching styles. 
(2) Supervised and Non-Supervised situations 


(a) Linear programme under non-supervised 
situation 


There is a significant difference between the linear 
supervised and linear non-supervised treatments in both 
the samples; linear supervised treatment is found to be 
less effective. The findings of this experiment confirm the 
results of studies of Roe (1962), Bartz Wayne and others 
(1965) but not of Ryan (1969) and Gotkin (1964). The views 
of Fry (1963) that the possibilities of manipulation of the 
programme and cheating are greater in a non-supervised 
situation, have a definite bearing upon the quality of lea- 
rning, and seem to be supported by this study. 

So, it can be concluded that for effective results on 


a linear programme the supervision by the human teacher 


is desirable. 


(b) Branching programme under non-supervis v 
(Y 

; a w 
In the case of a branching programme it is found that there 

is no significant difference between supervised and nof- 
supervised treatments in both the samples. Therefore it ðar, 
be concluded that branching programmes are equally effective 


situation 
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in both supervised and non-supervised situations. The 
absence of a human teacher does not affect the level of 
performance. This finding supports the claim put forth by 
the Crowderians that branching programmes have internal 
control over cheating. 

Within the limits of this experiment it can be conclu- 
ded that if a programme is to be given under a non-sup- 
ervised situation, the branching programme is a better 
choice compared to the linear programme. 


(3) Rural and Urban Settings 


Though the collection and analysis of the data of rural 
and urban samples were done separately, it was not con- 
sidered desirable to compare these data Statistically, be- 
cause of the small size of the sample. However, the over- 
all comparisons of the adjusted means of the four treat- 


ment groups of urban and rural samples are shown in the 
table below: 


Table 7: Comparison of the Adjusted Means of Rural 
and Urban Samples—Treatmentwise 


Treatment Adjusted means 
Te Difference 
Rural Urban 

Linear supervised 27,05 24071 2.34 

Linear non-supervised 24.65 21.84 2.81 

Branching supervised 27.74 23.87 3.87 


Branching non-supervised 26.89 24.70 2.19 


The above table shows that the level of achievement 
of the students of rural areas is slightly higher than that 
of the students of urban areas in all the treatment groups. 
Nothing can be concluded withconfidence regarding this 
difference, but at least it can be concluded that if progr- 
ammes are given to the students of rural areas they will 
work at least as effectively as in urban areas. 
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If we compare the rank order of different treatment 
groups, we find a slight difference, though it is not sign- 
ificant statistically as shown in Table 8. 


Table 8: Ranks of the Four Treatments According to the 
Adjusted Means of the Criterion Tests 


Treatment Rank in Urban Rank in 
sample Rural sample 
aa EE Pama sed rep 
Linear supervised | i 
Linear non-supervised IV IV 


Branching supervised Il | 
Branching non-supervised Hl iil 


— 


In the urban sample, linear supervised treatment stands 
first whereas in the rural sample the branching supervised 
treatment is first in rank order. The linear non-supervised 
treatment is lowest in order in both samples. 

Thus, it can be concluded that programmed learning 
material can be used in rural schools too. 

The conclusions of the experiment in brief, are as follows 

(1) Supervision is necessary for linear programmes. 

(2) In non-supervised situations branching programmes 

are more effective than linear programmes. 

(8) Both linear and branching programmes can be 

prepared in subjects like geography. 

(4) The programmed learning material can be used 

both in urban and rural schools. 


SUGGESTIONS 


(1) For a wider application of programmed learning 
material specially for the adult learners, programmes of 
branching styles should be developed for use under non- 
supervised situations, especially in subjects like geography 
which involve concepts, generalizations and discriminations. 
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(2) Since we cannot use teaching machines, it is 
suggested that when linear programmes are given to the 
students, the teacher should supervise them. 

(8) The programmed learning material should be 
introduced in rural areas too. Its need is emphasized 
because the rural schools, suffer from a lack of trained 
and qualified teachers, and the students of rural areas may 
not have self-study habits, and are less motivated. 

Further researches in this area can be undertaken 
studying the following aspects : 

(1) The relative effectiveness of linear and branching 
programmes may be studied in terms of speed and power 
of retention. 

(2) The linear and branching programmes may be 
developed in different subject areas involving skills, facts, 
information as well as concepts, generalizations etc. Their 
relative effectiveness may be found out, 


(8) Studies may be undertaken to compare the relative 
effectiveness of linear and branching paogrammes, with 
reference ` to other variables like self-study habits of 
students, their attitude towards the subject, their schola- 
stic achievement in general, as well as in a particular 
subject, level of motivation and other personality chara- 
cteristics. 

(4) Some more studies might be undertaken in order 
to study the effectiveness of programmed learning material 
in other non-supervised situations like correspondence 
courses, home study etc. 
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Effectiveness of Four Response Modes 
in Programmed Learning—An 
Exploration * 


—The author reports a study undertaken to compare experimen- 
tally the efficacies of four different modes of responding in program- 
med learning. A sample of 188 pupils of Standard VIII was taken 
from two secondary schools in Baroda city and Shah's programme on 
Addition and subtraction of Directed Numbers was given separately to 
the pupils of the two schools. The pupils responded either overtly or 
covertly. Each group was further divided into @ group making constr- 
ucted responses and a group reading the frames with answers already 
filled in. Significant differences were found on the immediate test 
scores of the four treatment groups, but not on the retention scores, 
The covert response prompt group showed an appreciable time - saving. 


Skinner has described learning in terms of shaping of 
behaviour. His behaviourist Point of view requires the 
learner to make an active, overt response. Holland (1960) 
suggested eight basic rules for programming with reference 
to the Skinnerian technique. The present inquiry is prima- 
rily concerned with the following two of them : 

1. Only overt responses suitably reinforced are learned. 

2. The students must ‘write’ the programme. 

Both these rules are associated with Skinner's theory 
of learning. Skinner wishes to eliminate all non-observable 
factors from the learning situation although he does not 


* This researeh paper was published in Indian Educational 


Review, January 1971 Vol. 6. No. 1, National Institute of Education, 
(NCERT), New Delhi. 
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deny their existence. Skinner further asserts that the student 
should compose his response rather than select it from a 
set of alternatives. Classical operant conditioning assumes 
that the responses must be overt and not covert in order 
to have ‘expressed behaviour’ which can be observed, 
recorded, and used to regulate subsequent behaviour. 

As with the other original assumptions, that of the 
necessity of overt responses is being challenged by research. 
Experiments have shown that an overt response need not 
in fact always be made. Campbell (1961) studied the 
effectiveness of the following four conditions: 

4. Subjects write in the response only when sure of 

its correctness. 

2. Subjects write answers in every blank. 

3. Subjects do not write answers but mentally compose 

answers. 

4. Subjects read the same frames with no words 

omitted no blanks to fill. 

He found that on immediate post-test there was no 
significant difference among the means of the four groups. 
Ten weeks later, condition (4) was better than others at 
0.05 level. The expectation that condition (1) would make 
for more learning and same time was not supported. 
Condition (1) resulted in fewer errors, but these did not 
show up in learning effect. 

Cummings and Goldstein (1962) inquired into the effec- 
tiveness of overt vs. covert responding on the learning of 
verbal and of pictorial material. Significantly higher scores 
were made by the overt responders on both the verbal 
and pictorial materials and on both the immediate and 
the delayed post-tests. The covert responders took an 
average of 50 minutes to complete the programme; the 
overt responders about 96 minutes. 

Evans (1960) found that students not required to make 
overt response to items, completed programmes in about 
65 per cent of time required by overt responding 
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students. Goldbeek and Campbell (1962) compared overt, 
covert, and reading (i. e, no blanks to fill in) 
response modes. He found significant interaction of difficulty 
with response mode. He found the overt response group 
performing below others at low difficulty level and above 
others at intermediate difficulty level. At the most difficult 
level, the reading mode was highest, but not significantly 
so Hughes (1962) compared the covert response mode 
with the overt response mode while following up ‘7070 
Training’ and found ihat the covert response mode was 
more efficient than the overt. Koromondy (1960) found no 
significant differences between the overt and the covert 
response modes. Lambert and Miller (1962) found that 
intelligence was significantly associated with the amount 
of information acquired from the programme. Covert resp- 
onses proved to require less time than overt ones and to 
result in about as much learning. Sidowski and Kopstein 
(1961) found that the covert response proved more efficient 
than the overt if both the time and amount of learning 
were taken into account. Silverman and Alter (1960) found 
that students who simply read items learned significantly 
more than students who read items and responded activ- 
ely. Stolurow and Walker (1962) found no significant 
difference between learning from writing responses and 
merely thinking them. Covert responses required less time 
than overt. Leith and Ghuman (1966) found no significant 
differences between the four treatments selected for the 
present inquiry. They noted that there was an appreciable 
Response-mode-Answer interaction the covert constructed 
response mode being significantly better than the overt 
constructed response mode, while the two answer groups 
were not different. 


PURPOSE 


It was intended to compare experimentally the relative 
efficacies of the four response modes described below: 
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Response Modes 


| i 
Overt Covert 


i ! 
i CDS E 


1 ! H I 
[j 1 
Constructed Writing the Constr- Reading the 


response response ucted response already 
already given response given (Response 
(Response prompt) 
prompt) 


TERMS DEFINED 

For the purposes of the present inquiry the following 
definitions were used : K 
4. Overt response: A student's oral, written or manipul- 
ative act which is, or can be recorded by an observer. 
Covert response: An internalized response which the 
student presumably makes but which is neither recorded 
nor otherwise available to an observer. 
Constructed response: A student's effort to complete 
a sentence, solve a problem or answer a question. A 
model of the response may be provided for the stud- 
ent to copy, but as long as he writes, says or thinks 
rather than selecting it from a set of alternatives the 


2, 


response is constructed. 

Response prompt : A method of responding in which 

the correct responses are already given in the frame. 

A student either reads the responses given or copies 

them out after reading. 

Effectiveness : The effectiveness of a response mode 

would be considered in view of the following three 

criteria : 

(i) Performance on the criterion test immediately 
given after the programme. 
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(ii) Average time taken by the treatment group. 
(iii) Retention score. 


THE EXPERIMENT 
Subjects 


The subjects were 188 pupils of Standard VIII in two 
English medium schools of the city of Baroda. 


Materials 


Shah's programme on Addition and Subtraction of Dire- 
cted Numbers was used in this experiment. The programme 
contains 95frames written in a linear style. Four versions of 
the programme were prepared to suit the four treatments 
described below. The test comprising 10 multiple-choice 
type and 10 fill-in-the-blanks items was used as a 
criterion measure, 


Experimental Treatments 


The treatments consisted of four different response 
modes of the programme in algebra as mentioned below : 
A ~ Overt-Answer not Given 
B - Oveit-Answer Given (Response prompt) 

C -Covert-Answer not Given 
D - Covert-Answer Given (Response prompt) 


A description of the treatment is given below : 


A - Overt-Answer not Given - The pupils constructed 
responses and wrote them before ascertaining whether 
they were correct, They were instructed to write the 
answers in a separate answer sheet provided. The correct 
answers were provided on the left hand side of the margin and 
could be read after removing the Paper which covered them. 

B - Overt-Answer Given - The pupils wrote the ans- 
wers which were already given in the blanks. They were 
instructed to read a frame carefully along with the answer 
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and write the answer given in the blank(s), in a separate 
answer sheet provided. 


C - Covert~Answer not Given — The pupils constructed 
responses mentally before ascertaining whether they were 
correct. They were instructed to think of the correct ans- 
wers and then ascertain whether they were correct by 
removing the paper on the left-hand side of the margin. 


D - Covert-Answer Given-The pupils read the 
responses which were already given in the blanks. They 
were instructed to just read the frames carefully along 
with the correct answers already provided. 


Procedure 
First Phase 


The experiment was conducted separately in the two 
schools of the city of Baroda. The available samples of 
84 subjects in one school and 104 in the other were 
tandomly assigned to the four treatment groups. All sub- 
jects were instructed to go according to their own speed and 
the time taken by each subject was noted in order to set 
the average time taken by each treatment group. The 
Criterion test was immediately administered after all the 
members of a group had completed the programme. In all the 
four groups the oral instructions for the programme as 
also for the criterion test were given by the same person. 
The programme was administered in two sessions with a 


break of 25 minutes. 


Second Phase 

The criterion test was readministered to the same 
Subjects to measure delayed retention. It was readmini- 
Stered after five days to 84 subjects in one of the two 
Schools and after 15 days to 104 subjects in the other, 


Retention scores of the four treatment groups were com- 
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pared. Further, the four groups were also compared in 
terms of percentage saved. 


Third Phase 


The effectiveness of a response mode was also 
judged in terms of the time taken by the four treatment 
groups. The time taken by an_ individual pupil was noted 
down to calculate the average time taken by each group. 

Statistical comparisons were made on the following 
criteria : 


1. Scores in the criterion test given immediately after the 
programme administration. 


2. Scores on the delayed retention test given after 
some days. 


3. Average time taken by the four treatment groups in 
completing the programme. 


RESULTS 
First Phase 


In this phase, differences between the treatment 
groups on the immediate test scores are discussed. 


Table 1 : Mean Scores of Subjects in Four Treatment 
Groups on Immediate Test Scores in Schools 


l and I! 
a Sean B Cc D 

School Overt Overt Covert Covert 
Answer not Answer Answernot Answer 

Given Given Given Given 

| X 14.8 11.6 13.7 15.5 

n 21 21 21 21 

(ex 14.7 12.9 13.8 15,3 

n 26 26 26 26 
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Table 2 : Analysis of Variance of the Immediate Test Scores 
for the Four Treatments (School 1) 


Source of Variation df SiS. M.S. F Significance 


Among the Means Significant 
ot Treatments 3 182.8 60.93 7.59 at .01 level 


Within Groups 80 641.7 8.02 


Analysis of Variance does not tell us which one trea- 
tment is different from the other. In such cases we have 
to resort to t-test or some other derived techniques. The 
Least Significant Difference (LSD) Test is one such tech- 
nique using a pooled error variance (MSW or within-group 
Variance) technique. The formula for LSD is : 

| 2MSW 
LSD=V “py 
Where MSW = Within groups variance 
n = Number of observations per mean to 
be compared 
| 2MSW /2 (8.02) 
LSD at 5% =t..05xv “n =1:99x/ —pq — = 1.73 
| 2MSW [ 2 (8.02) 
LSD at1%=t..01x an a “oq = 


Table 3 : Significance of Difference Between Means of 
any Two Treatments (School |) 


Treatments Difference between Significance 
Means 
A&B 3.2 Significant at .01 level 
A&C 1.1 Not significant 
Aé&D 0.7 Not significant 
B&C 2.1 Significant at .05 level 
B&D 3.9 Significant at .01 jevel 
C&D 1.8 Significant at .05 level 
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Table 4 : Analysis of Variance of the Immediate Test 
Scores for the Four Treatments (School |) 


Source of Variation df SiS: M.S. F Significance 


Among the Means 3 88.96 29.65 — Significant: 
of Treatments 4.36 at .01 level 
Within groups 100 679.93 6.79 
| 2MSw [ 2 (6.79) 
LSD at5%=t..05x a  =1.98x J “og =1.89 
[ 2MSW 1216.79 
LSD ati1%=t. .01x y n =268x J ~ = 1.4 


Table 5 : Significance of Difference Between Means of 
Any Two Treatments (School II) 


Treatments Difference Between Significance 
Means 
A&B 1.9 Significanl at .01 level 
A&C 0.9 Not significant 
A&D 0.6 Not significant 
B&C 0.9 Not significant 
B&D 2.4 Significant at .01 level 
C&D 1.5 Significant at .05 level 


Observations (First phase) 


1. It can be seen that the overall differences between 
the treatment means are significant at .01 level in both 
the schools (Tables 2 and 4). 

2. The results on LSD test in both the schools seem to 

be very consistent wiih only one exception of treat- 

ments B and C. 

The mean scores of the four treatment groups in both 

the schools show perfect rank correlation. In both the 

schools the four treatments could be arranged accor- 

ding to merit in the following order : 
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First D — Covert-Answer given (Response prompt) 
Second A — Overi-Answer not given 

Third C — Covert-Answer not given 

Fourth B — Overt-Answer given (Response prompt) — 


Second Phase 


In this phase, the differences between treatment groups 
on retention test scores are discussed. The four treat- 
ments are also compared on the retention scores in tems 


of saving. 


Table 6 : Mean Scores of Subjects in Four Treatment 
Groups on Delayed Retention Test Scores in 


School | and Il 


Par B c 7 =D 
School Overt Overt Covert Covert 
Answer not Answer Answer Answer 
Given Given not Given Given 
l X 12,2 12.3 11.6 10.5 
n 21 21 21 21 
[sees 12.1 13.00 12.2 12.7 
n 26 26 26 26 


Table 7: Analysis of Variance of the Retention Test 
Scores for the Four Treatments (School 1) 


Source of Variation df s.s. m. sS, F Significant 


Among the Means 
3 41.28 13.76 


Treatments 
1.44 Not signi- 
Within Groups 80 = 764 9.55 ficant 
[ 2MSW [2 0.55) 
LSD at 5% =t. .05x V ~ n =199XV “oy = 1.89 
~“2MSW | 2 (9.55) 


| 2MSW = 
LSD ati%=t..01x J n 5264x J “94 © = 2.50 
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Table 8 : Significance of Difference Between Mean Ret- 
ention Scores of any Two Treatments (School 1) 


Treatment Difference Between Means Significance 


A&B 0.1 Not significant 
A&C 0.6 Not significant 
A&D 1.7 Not significant 
B&C A 0.7 Not significant 
B&D 1.8 Not significant 
C&D 11 Not significant 


Table 9 : Analysis of Variance of the Retention Scores 
for the Four Treatments (School I!) 


Source of Variation df SS. M.S. F Significant 


Among the Means 3 18.5 6.16 1.00 Not signi- 
of Treatments 
Within Groups 100 614 6.14 


ficant 


-NSW — 
LSD at 5% = t. .05 x J MSW = 1,98 y ger 


n x = 1,37 
| 2MSW [2 (6.14) 
LSD ati%=t. 01x J n =2,64x J 2 ee) = 1.81 


Table 10 : Significance of Difference Between Mean Rete- 
ntion Scores of any Two Treatments (School Il) 


Treatments Difference Between Means Significance 
A&B 0.9 Not significant 
A&C ti Not significant 
A&D 0.6 Not significant 
B&C 0.2 Not significant 
B&D 0.3 


Not significant 


C&D 0.5 Not significant 
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Table 11 : Comparison of Four Treatments on Retention 
in Terms of Saving (School l) 


Treatments Mean Sco- “Mean Sco- Percentage Rank in 


res onimm-_ res on Re- Saved Terms of 
ediate Test tention Test Saving 
A 14.8 12.2 ] 82.4 I 
B 11.6 12.3 100 I 
C 13.7 11.6 84.6 Il 
D 15.5 10.5 67.7 IV 


Table 12 : Comparison of Four Treatments on Retention 
in Terms of Saving (School I!) 


nn eee 
Treatments Mean Sco-. Mean Sco- Percentage Rank in 
res on Imme- res on Rete- Saved Terms of 


diate Test ntion Test Saving 
a 
A 14.7 12.1 82.3 IV 
B 12.9 13.0 100 | 
(3 13.8 12.2 88.4 Il 
D 15.3 12.7 83.0 Il 


e—a 


——<—_—__———_——_ 


Observations (Second Phase) 


4. It can be seen that the overall differences between 
the treatment means are not significant at any 
level in both the schools (Tables 7 and 8). 


2, The results of LSD test in both the schools seem 
to be quite consistent as the differences between 
any two treatments are not significant. 


3. In school |, the retention test was given after five 
days, while in School Il after 15 days. In both the 
schools the four treatments could be arranged 
according to merit in the following order: 
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School | School Il 


First B c 
Second A 8 
Third B D 
Fourth D A 


As the differences between the means are not signifi- 
cant it can be said that the four treatments are almost 
-equally effective as far as retention is concerned. 


4. As regards the amount saved, it can be seen from 
Tabler 11 and 12 that treatment B seems to be most 
effective and treatment C comes next. It should be 
noted that in both the schools the retention scores 


with treatment B are little higher than the immediate 
test scores. 


This can be accounted for by possible reminiscence. 
Treatment D seems to be the least effective in School | 


but not quite so in School II and less time-consuming 
than overt. 


Third Phase 


In this phase, the effectiveness of a treatment was 
judged in terms of the average time taken by the subjects. 


Table 13 : Ranks of the Four Treatments according to the 
Average Time Taken in Schools | and Il 


Time Taken Time Taken Ranks Ranks 
Treatment in Minutes in Minutes School | School Il 
School | School Il 
A 94 87 IV ul 
B 70 92 ul Iv 
c 62 76 I il 
D 45 59 | | 


—— 


S o A 


Observations (Third Phase ) 


1. Treatment D (Covert - answer given) seems to be 
least time-consuming in both the schools. 

2. Treatment C (Covert- answer not given) comes 
next to D. 

3. In any case covert responding appears to be com- 
paratively less time-consuming than overt. 


DISCUSSION 


The results of the experiment are not in conformity 
with the two basic rules suggested by Holland, As men- 
tioned earlier, Holland (1960) asserts that only overt 
responses suitably reinforced are learned and that the 
students must ‘write’ the programme. The results have 
shown that covert responding is at least as effective, if 
not more, as overt responding from the viewpoint both of 
immediate and delayed test scores. Furthermore, it is time- 
saving too. Leith and Guhman (1966) asserted that ‘being 
aware of the answer before making a try does not 
necessarily lead to poorer learning.’ The results of the 
present experiment support this contention. 

It should be noted that treatment D (covert answer 
given) which required the pupils to just read the frames 
proved to be most effective both in terms of immediate 

5 me taken. Skinner's emphasis on 


test scores and the ti 
overt and active responses does not seem to be tenable 


after surveying the results of many experiments, including 
the present one. 

The fact that covert responding in the response prompt 
mode (answers already given in the frames) is quite 
effective, has many impl.cations in the Indian context. It is 
often alleged that programmes prove to be costly. Experts 
advocate the use of the separate answer sheet in order to 
bring down the cost of a programme. The covert response 
prompt mode does not even require the answer sheet. It 
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is known that programmes written or printed in the Skin- 
nerian style require many pages because of the big 
margins provided for correct responses. These margins 
would become redundant when the students are required 
to just read the frames with correct responses already 
filled in. Such a practice would make the programmed 
learning material somewhat less expensive, both space-wise, 
and time-wise, without any loss of effectiveness whatsoever. 

It seems reasonable that the use of programmed 
materials holds promise for improving instruction especially 
in developing countries of Asia. This implies that every 
effort must be brought to bear upon the problem of making 
them effective and, at the same time, economical. 
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Different Forms of Programmed 
Learning Material : 
A Comparative Study 


— A comparative study has been undertaken in order to test the 
hypothesis that different programme forms do not differ significantly 
in their effectiveness. The study with seven treatment forms and a 
sample of 322 students drawn from eleven classes of std. VIII in the 
city of Baroda, that is, 46 students randomly selected for each form, 
reveals that on the immediate post-test (using the Lindquist’s analysis 
of covariance in duplicate experiments in randomly selected schools, 
thus appropriately controlling the class differences) the Response 
Prompt Covert Form in which the answers were already filled in the 
Japs, surpasses others in efficiency at .05 level but on a retention 
test given after six weeks, the differences are no longer significant. 
The investigator is of the view that it is necessary to use the index 
of retention not only in evaluating a form but also in the very 
preparation of it. The maximum differences are seen in terms of the 
time taken to finish the programme, wherein the F is Significant at 
.01 level. 


Over the past few years many researches have been 
carried.out to try to determine which of the several possible 
Programme forms is the best way of teaching reading, 
substraction, languages and other fields of instruction. When 
a form or style makes headway, it is not always because 
the empirical evidence is in its favour. We have had, rather, 
a train of studies which are partial and even conflicting. 
In certain cases, the inferences reached cannot be 
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generalized much, but can only be applied to particular 
lessons or particular sample. In this chapter, an attempt 
has been made to review the studies made on the subject. 
As such, this chapter is a critical review of experimental 
research on variables in programming and programming 
forms. The criterion for inclusion or evaluation is that 
the research deals with fundamental variables which apply 
to all programmes or at least specifically delineated pro- 
grammes, rather than answering problems specific 
to a particular case. An attempt has been made to 
designate findings which are valid and general in their 
significance for programme forms. It would be impractical 
to review all researches having implications for programme 
forms. The review covers only applied research of variables 
in programming or programme forms, with a mention of 
certain studies which are important but not immediately 


related to the problems at hand. 


A glance at the available literature reveals that the 
researches on the techniques of programming, especially 
those of the early sixties, have largely been the demonst- 
ration of the principles laid down by Skinner as guiding 
principles for preparation of programmes. But the inclusion 
of later research studies necessitated classification of 
variables and isolation of pure instances of each variable, 
and translation of a study into an experimental setting. This 
has been found to bea difficult task, especially with compa- 
rative studies dealing with programmes of different lengths 
and given under uncomparable learning situations. But the 
pages to follow, in general, give an orientation into the 
nature of programme forms and the programme variables 


and certain outcomes of the research studies. 


A careful survey of the existing literature on programmed 


learning reveals that the articles generally belong to the 


following two groups : (a). general articles consisting of 
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theoretical discussions or the author's point of view and 
opinions and (b) experimental studies. The latter group of 
experimental studies consists of two clusters, one dealing 
with comparative studies, right from the well-known studies 
comparing conventional instructional procedures and 
programmed learning materials through comparisons of 
linear and branching forms, or other forms like skipping 
form, hybrid form, etc.; the other cluster deals rather with 
specific experiments like programme characteristics, that 
is, role of overt response, role of error-control, role of 
prompting, and so on. But by and large, the modern trend 
is not so much to be involved in the debate of ‘linear or 
branching’, but rather to have an inter-disciplinary approach 
wherein the programmer tries to introduce the characteri- 
stics belonging to different Programme forms. 


Inspite of large heaps of studies available in the 
literature, research has not yet improved upon the princi- 
ples because the studies have been limited to gross 
comparisons. The ‘vs’ in the titles of many investigations 
Suggests the comparison of crude dichotomies without 
indication of where the two cases fall on the dimension 
they represent or how this distance could be measured. 
Consequently, a generalization of results is difficult since 
magnitudes or differences in important variables cannot 
be specified for either experimental material or programmes, 


Recent years have seen a shift from studies of the 
‘programmed learning vs. traditional teaching’ type towards 
the actual variables that make or break the efficiency of 
programmes. In short, to achieve this, different forms of 
the same programme were prepared but with variations 
in factors like response mode i. e. overt or covert, nature 
of response i. e. constructive vs. multiple choice, prog- 
ramme forms i. e. linear vs. branching and so on. 
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Studies Related to Overt, Covert Response Modes 


‘Learning by doing’ is an age-old dictum which tempts 
the programmer to demand ‘active overt response rather 
than mere thinking’. But, in this perplexing question of 
whether the student should write the response rather than 
merely think it or select one from a multiple choice of 
answers, the evidence is not clear. The great majority of 
the studies found no significant differences between the 
amount of learning from overt (writing) and covert ( thinking ) 
responses. As Schramm (1964) puts it, ‘When a researcher 
finds a difference, he has statistical tools at hand to calcu- 
late the likelihood that his finding is due to chance; when 
he finds no difference, he has no logically defensible basis”. 
Alter and Silverman (1962), Evans (1960), Evans, Glaser 
and Homme (1960), Cropper and Lumsdaine (1961 c), Hughes 
(1961), are all of this n. s. d. nature. 

Koromondy(1960) found no significant differences 
ween the overt and the covert response modes. Sidowski, 
stead (1961) found that the covert respo- 
fficient than the overt when both the 
learning were taken into account. 
Silverman and Alter (1960) found that students who simply 
read items learned significantly more than students who 
read items and responded actively. Stolurow and Walker 
(1962) found no significant difference between learning 
from writing responses OF merely thinking them. Of course 
covert responses required less time than overt. Leith and 
Guhman (1966) found no significant differences between 
the four treatments selected for the present inquiry. They 
noted that there was an appreciable Response-mode 
Answer interaction—the covert constructed response mode 
being significantly better than the overt constructed res- 
ponse mode while the two answer groups were not different. 

Nevertheless, there are certain thought provoking 
results regarding the question of overt-covert affairs, for 
e by Cummings and Goldstein (1962) 


bet 
Kopstein and Shille 
nse proved more € 
time and amount. of 


example, the on 
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showed that the group which wrote answers scored higher 
on both the verbal and_ pictorial materials and on both 
immediate and delayed tests than a group which was told 
merely to think. Of course, the covert responders took less 
time, average 50 minutes, than the Overt group which 
required 96 minutes. It may be that the complexity of the 
topic (it is about Medical diagnosis) made for an advantage 
to the students who took longer and practised writing the 
response, 

. Krumboltz and Weisman (1962 b), on the other hand, 
found no significant difference on an immediate post-test 
between a group which wrote answers and a group which 
only composed answers mentally; but on a retention test 
after two weeks, there was a significant advantage to 
the overt responders. Thus, this study is Suggestive that 
the additional Practice of writing an answer contributes 
to retention of Some subject matter, 

There is supp literature (Angell 
and Lumsdaine, 1 i t it is important for 
the student to acti response, before 
going to the next step. 

Eigen and Margulies 
difficulty levels (or rather 


more successfully by overt responding when tested for 
level was the same for 


Studies with Programmes Containin 


g Responses 
Already Filled In 


The studies com 


paring the active response versus 
e reading of items 


. containing correct responses are 


Mer 
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somewhat equivocal. Holland (1960), for example, found 
that a group which just read the complete statements (i. e. 
the answers already inserted in the blanks) made more 
errors than either active or covert responders on a final 
test, but took less time to complete the programme. 


In two experiments, Silverman and Alter (1962) found 
non-significant differences between a group which read 
complete items and another group which read and then 
responded actively. On a third experiment, however, they 
found significant differences in favour of the group that 
merely read the items. 

Campbell (1961) studied the effectiveness of the foll- 


owing four conditions: 


(1) Subjects wrote in the response only when sure 
of its correctness. 


(2) Subjects wrote answers in every blank. 


(3) Subjects did not write answers but mentally 
composed answers. 


(4) Subjects read the same frames with no words 
omitted—no blanks to fill. 


On the immediate post-test there was no significant 
difference among the means of the four groups. Ten weeks 
later, condition (4) was better than others at 0.05 level. 
The expectation that condition (1) would make for more 
learning and same time, was not supported. Condition 
(1) resulted in fewer errors, but these did not show up 


in learning effect. 


The experiment by Goldbeck and Campbell(1962) is 
a step further in this direction in the sense that it tested 
materials at different levels of difficulty. It was found that 
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overt responding was superior to mere reading at an 
intermediate level of difficulty, but naturally took more time. 
There was no significant difference at the most difficult 
and easiest levels. However, in their second experiment, 
they found the reading group to be Superior on a retention 
test administered 10 weeks later. 


Pressey. (1963) tested the first unit of the Holland-Ski- 
nner Psychology programme against the same material 
rewritten into good prose Paragraph. He found no signifi- 
although reading the prose 
hrough the programme. When 
review questions to his prose 
ng was higher, but still not 
ning from the programme, 


and Birt 
-significant 


G. O. M. Leith and Guhman (1966) in a recent study 


comparing overt and covert responding with and without 
answers given in the blanks found the covert construct 
response group to be consistently the better, 


Tuel's study (1964) is, of course, rather different from 
the others in the sense that it aimed at determining 
the relative teaching effectiveness of overt vs. covert res- 
ponding under varying conditoins of IQ, sex, item difficulty, 
retention interval learning time, test time, response pre- 
cision, and so on. No significant difference in general 
achievement or efficiency of retention was found. The 
interesting finding is that the overt response group didlearn 
significantly more of the difficult material for brief reten- 
tion, and at moderate Precision, than did the covert group, 


but at high Precision, even this difference dropped below 
significance level, 
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Another related study by Tuel and Metfessel (1965) 
made it clear that the overt response mode did not prove 
superior to the covert response mode in teaching effec- 
tiveness except for rather difficult material when only 
short-term retention was desired. Thus, in the interests of 
maximum learning efficiency it would appear that the 
requirement to respond overtly, now a part of most pro- 
grammes, should be relaxed or abandoned for all but the 
most difficult material or the one for which the student 
does not have satisfactory prerequisite knowledge. 


Shah (1971), comparing overt and covert forms of 
construct response type or prompting (i. e. answer given 
in the blank), found that the group which just read the 
frames with answers written in the blanks proved to be 
more effective both on immediate test scores and time 


factor. 

Holland made an interesting study as early as 1960 
regarding the cruciality of the required response. He prepa- 
red three more new versions—one with blanks for responses 
of a trivial and easy nature; a second one with blanks 
which actually made the items ambiguous and difficult; 
and the third one with blanks filled with responses thus 
making it a statement form. The group using the normal 
version of the programme (in which the blanks required 
the student to notice the critical material) did better than 
the others. This demonstrates that overt responseis mean- 
ingful only when it facilitates the student in noticing the 
critical information of the material, otherwise, trivial items, 
whether overt or covert do not yield any fruitful or guiding 
suggestions in the realm of research in programming. 


Studies Comparing Linear and Branching Programmes 


A common question that both the programmer and 
the programme user face is ‘linear or branching’ ? 
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Though research using adults as subjects, for example 
the one by Roe (1962), failed to show any significant 
difference in the effectiveness between linear and bran- 
ching programmes, there are certain peculiar observations 
made. For example, the studies by Coulson and Silberman 
(1960) or the one by Fry (1960) have found constructed 
response Programmes giving higher scores on a test of 
recall, though there is no difference when recognition 
tests are used. 

Of course there are studies here too, just like the 
one by Larkin and Leith (1963) wherein with 
children of below ten years, the constructed response 
group fared better than the branching group on both kinds 
of tests (i. e. recall and recognition). In keeping with the 
view of ‘conceptual Structures’ the linear was more 

effective for the low-ability levels, though the brightest 


children performed equally well with either programme. 
Secondly, the linear group was 


junior school 


Campbell (1962) found that by-passing form ( which 
allowed subjects to skip upto 85 Per cent of learning 
material as a consequence of Correct responses to fifteen 
basic steps) was no more efficient than the linear methods, 
regardless of mathematical ability level. 

Householder's study (1964) is also of the no significant 
difference type in the achievement of students following 
linear or branching programmes. Clearly, groups receiv- 
ing linear programme required the greatest amount of time. 

An earlier study by Beane (1962) comparing the linear 
and branching forms showed that a 
mme was more efficient than the linear 
wise only, The 


branching progra- 
programme, time- 
important finding however, was that the 
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students expressed more favourable attitudes to the linear 
programme. 

Branching programmes contain remedial information 
and so may be thought to be useful for a wider range 
of ability. However, it has been found by investigators 
like Knight (1963), Wallis and Wicks (1963), Larkin and 
Leith (1963), etc., that the correlation between ability and 
test score after learning from a branching programme 
was usually quite high, whereas in a high proportion 
of cases, for example as found by Larkin and Leith (1963), 
Cresswell (1964) and Middleton (1964) etc. where linear 
programmes have been used, the correlation is lower. 
Thus, it appears that many programmes are not suitable 
for a wide range of ability. 

Leith (1966) points out a practical disadvantage of 
branching forms—"' Branching Programmes have an unex- 
pected difficulty. The learner is intended to read the 
‘information’ provided, then the question, and finally 
select an answer. Many learners, however, ( including 
young children ) acquire a set to read the question first 
and choose an alternative without going through the 
instructional part of the frame. This may, of course, merely 
speed up the pace but a motive for it may well be class- 
room competitors and the result lower performance or rete- 
ntion.” Of course, this difficulty may be overcome by using a 
machine which exposes the question only after the student 


reads the information. 
Observations From Earlier Studies 


(a) Relatively few studies use branching programmes. 

(b) The value of overt response depends on the 
difficulty level of the frame and the familiarity of the 
content. 

(c) Branching programmes take less time to work 


through than linear programmes. 
(d) Research work into programmes of ahybrid nature, 
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that is, combining the characteristics of both the linear 
and branching forms is Practically nil. 
(e) Retention tests are 


important while evaluating the 
efficiency of a programme. 


Implications 


All the above researches and findings make the inves- 
tigator feel that students do learn by ways other than the 
Step-by-step characteristic of Skinnner. Branching progra- 
mmes take too wide ajump and the selection of a correct 
choice from a multiple choice question may not guarantee 
that all the earlier steps have gone into the conceptual 
structure of the student. Also, there arises a situation 
wherein the error of some students may be clarified by 
branching them to another mass of Material while others 
require small frames each time they make a mistake. All 


these led to the Preparation of hybrid Programmes and 
skip Programmes by the investigator, 


STATEMENT OF THE PROBLEM 


HYPOTHESES 


It has been hypothesized that : 

(i) there will not be any signifi 
achievement of different tre 
immediate post-test 

(ii) there will not be any signifi 
achievement of different tre 
retention test, 


MATERIALS PREPARED 


cant difference in the 
atment groups on the 


cant difference in the 
atment groups on the 


The investigator y 
aring the different for 
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ndertook the responsibility of prep- 
MS of programmed learning materials. 


The forms differ in certain aspects like step-size. mode 
of response, utility and manipulation of errors, etc. But all 
have the same entering behaviour and terminal behaviour. A 
common criterion test was prepared to measure the success 
or otherwise in achieving the terminal goals. A programme 
on ‘Thermometers’ was prepared in seven different forms 


namely : 


A. Linear Overt Form 

B. Linear Covert Form 
Response-Prompt Writing Form 
Response-Prompt Reading Form 
Skip-Programme Form 

Branching Form 

Hybrid Form (Branching-Linear Form) 


onmop 


An Entering Behaviour Test was prepared for the 
validation of the programme. 


DESCRIPTION OF THE TREATMENTS 
(A) Linear Overt Form 


This is the traditional Skinnerian programme containing 
frames of small steps and having blanks or questions. The 
response should be of construct type or requiring the 
student to select one of the alternatives provided. The 


student is expected to write down his answer. 


(B) Linear Covert Form 
This is the Linear Form described above, but requires 
the student to think about the answer without writing it 


down. 


(C) Response-Prompt Writing Form 


This is the linear programme with answers given in 
the blanks so that the student is prompted with the answers 
rather than constructing the answer. The student is expe- 
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cted to copy down the word or answer given in the blank. 
(D) Response-Prompt Reading Form 


This Response-Prompt Form differs from the one 
described above in that the student would silently read 


the frames instead of doing any overt response like copying 
the answer. 


(E) Skip-Programme Form 


In this form each sub-concept starts with a terminal 
frame. If the student’s response is appropriate, he will skip 
over some frames in between and_ will go to the next 
sub-concept. If his response is wrong, he will be led to 
further elaboration of that point through the regular frames 
and then will go to the next sub-concept. 

Forms A, B, C, D and E all contain 


linear type whereas Form E, 
frames like 


small frames of 
in addition, contains some 


“If your answer is Yes, go to frame No. 68. 
If your answer is No, go to frame No. 72." 
«nin order to direct the student a 
In this respect, Skip-Programme Fo 
to branch off according to h 


ccording to his response, 


rm facilitates the student 
is response. 


(F) Branching Form 


This is the typical branching programme advocated 
by Crowder. Each concept is elaborated in a paragraph or 
two of about ten lines which is followed by a terminal 
question of multiple choice type. Each alternative is prov- 
ided with a different page number which should be followed 
by the student according to his choice. If his choice is 
right he is led to the next concept. If he makes an error, 
he is led to remedial information and then he is asked to 


read the question again. Here the student is expected to 
write down his choice. 
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(G) Hybrid Form (Branching-Linear Form) 


Here the student who commits an error branches off 
to a series of linear frames wherein the concept is elabo- 
rated and explained. These remedial frames are just the 
same as the linear overt frames and the student answers 
each and every frame. The remedial sequence terminates 
with a direction leading to the next concept. This form also 
requires an overt response i. e. writing down the answers. 
Forms A, B, C, D, E and G consist of frames of small 
steps (in G they are the remedial frames). 


Forms Ar C ER G require overt responses ji. e. 
writing down the answer while B and D require just thin- 
king or reading the frames. 

Forms E, F and C consist of branches according to 


the response made. 
THE INVESTIGATION 


Preparation of Programme Forms 


o lack of suitable forms of programmes, the inve- 
stigator decided to prepare different forms of the programme 
on ‘Thermometers’. The preparation of the programme 
forms involved the following steps : 

(a) deciding the entering behavioural requirements 
and constructing the Entering Behaviour Test; 
deciding the terminal objectives and construction 
of the Criterion Test on the basis of the terminal 


objectives; 


(c) task analysis and conten 
diting of the programme forms; 


Due t 


(b) 


t analysis; 


(d) preparation and € 
(e) individual try-out of the programme; 


(f) revision and re-editing of the programme; and 
(g) group try-out—analysis and evaluation of the final 
forms in terms of the criterion test scores. 
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Table: 1 COMPARATIVE ANALYSIS 


Sr Construct/ Mode of 
No. Programme Forms Step size Multiple response 
: choice 
rgi 

1 Linear Overt Relatively Construct Writing 
small 

2 Linear Covert Relatively Construct Mentally 

small thinking 

3 Response-Prompt Relatively Construct Copying 
Writing Form small 

4 Response-Prompt Relatively Construct Reading 
Reading Form small 


5 Skip-Programme Relatively Construct, but Writing 


small multiple choice 
on criterion 
frames 
6 Branching form Relatively ' Multiple Writing 
large choice 
7 Hybrid form Large in Multiple choice Writing 


main stream in main stream 
and smallin and construct 
remedial in remedial 
frames frames 


a e, 
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OF THE TREATMENTS 


Expectation 
of errors 


IIe 


Less errors 


Less errors 


Less errors 


Less errors 


Errors permitted 
to some extent 


Maximum use of 
errors 


Maximum use of 
errors 


Knowledge of 
results 


Only correct 
answer 


Only correct 
answer 


Only correct 
answer 


Only correct 
answer 


Only correct 
answer 


Correct answer 
+ reason why it 
is correct or 
wrong. 


Only correct 
answer in 


remedial frames. 


How errors are 
handled 


Just correct answers 
shown; he then goes 
to the next frame. 


Just correct answers 
shown; he then goes 
to the next frame. 


Just correct answers 
shown; he then goes 
to the next frame. 


Just correct answers 
shown; he then goes 
to the next frame. 


At criterion frames, 
correct answer makes 
the pupil to skip some 
frames; wrong answer 
leads to further 
elaboration of the 
point. 


Remedial frames and 
back to original 
question. 


Remedial frames of 
linear type and 
forward to next main 
stream point. 


a 
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Classification of Variables 
(a) Independent Variables 


The experimental treatments are the forms of the 
Programme on ‘Thermometers’. They include : 


= (A) Linear Overt Form 
(B) Linear Covert Form 
(C) Response-Prompt Writing Form 
(D) Response-Prompt Reading Form 
(E) Skip-Programme Form 
(F) Branching Form 
(G) Hybrid Form (Branching-Linear Form) 


(b 


=~ 


Intervening Variables 


In an experimental study of this 
vening variables can be considered ; 
status, grade level, intelligence level, schola 
in science, Prerequisite knowledge about 


type many inter- 
Socio-economic 
Stic achievement 
the lesson. 

In the present study, grade level was held constant 
by taking the sample from the VIlIIth standard only. Socio- 
economic status could not be known precisely because 
the overseas students and students from outside Baroda 
could not give family backgrounds accurately. As the 
sample consisted of English medium schools of a fee- 
paying population, it was assumed that thesample consisted 
of the students of the upper-middle class. As the students 
were randomly divided into seven treatment groups it 
was assumed that socio-economic status and age were 


taken care of, Finally, the investigator came down to the 
following variables : 
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(i) Intelligence 
(ii) Scholastic achievement in science. 


As intelligence was found to correlate significantly 
with scholastic achievement in science, it was decided to 
just control the IQ by using the technique of analysis of 


covariance. 
(c) Dependent or Criterion Variables 


The efficiency of the different forms of the programme 
were assessed on the following criteria : 


(i) Immediate post-test score 


(ii) Retention test score. 


Tools 
The following tools were used in the present study : 


Forms A, B, C, D, E, F and G of the programme 


on ‘Thermometers’. 


(a) 


(b) Entering Behaviour Test. 


Criterion Test. 


` 


(c 


(d) Shah's Non-Verbal Intelligence Test. 

Sample 

hermometers (unit of IX std.) was 
forms were derived from the 


programme. The programme was given to the students of 


std. VIII because it was found that in some schools it 
was already covered. There are about ten English medium 
schools (secondary) in the city of Baroda and out of 
these only nine have std. VIll. The investigator managed 
eration from eight out of the nine schools 


sample. 


A programme on aT 
prepared and then seven 


to get coop 
eligible to be included in the 


61 


V. KRISHNAMURTHY 


All the students from all the above mentioned schools 
were included, though at the end, there was a redictan 
in the sample size due to wastage. The sample consisted 
of 322 students drawn from eleven classes of std. VIII and 
there were 46 students in each treatment group. 


Procedure 


First Phase 2 


The experiment was conducted separately in each 
class of the sample. The class was first randomly divided 
into seven groups in order to assign one treatment to 
each group. Care was taken that there were equal number 
of students in each group. The subjects were instructed 
to go according to their own speed and it was made 
clear that they need not race through the work because 
it was not meant to compare one individual with another. 
The time taken by each subject was noted in order to get 
the average time taken by each treatment group. Immedi- 
ately after finishing the programme, the criterion test was 


administered the score of which was taken as one index 
of the efficiency of the programme. 


It is worth mentioning that the oral instructions for the 
programme and for the criterion test for all the groups 
were given personally by the investigator himself. The 
programme administration included a rest Pause in order 
to minimise fatigue. 


Second Phase 


As the literature survey emphasised the necessity of 
comparing the treatments in terms of retention as well, 
the criterion test was readministered after a lapse of six 
weeks and the score of this was taken as the second 
index of the efficiency of the programme. Besides, the per- 


centage of retention was calculated as the third index of 
the effectiveness. 
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Experimental Design 


Random replication design was followed in the study. 
The students of each class were randomly allotted, in equal 
numbers, to each of the seven groups. In each class stu- 
dents worked simultaneously in one of the seven groups. 
The procedure was replicated in all the classes. Scores 
on immediate post-test and retention test were found out 
for each student. i 
STATISTICAL ANALYSIS 

This is an experimental study and it was felt that the 
groups might be initially unlike with regard to mean IQs. 
The investigator calculated the mean IQs ofall the seven 
groups and found them to be obviously different. It was 
in the light of these obvious differences that it was decided 
to go for statistical control. So it was decided to analyze 
the data using the technique of analysis of covariance 
which allowed for adjustments in the initial scores. 


The statistical analysis using the analysis of covari- 
ance was carried out comparing the different treatments 
with respect to immediate test scores and retention scores. 


Below are given the group means of the seven progra- 
mme forms interms of the im mediate post-test, percentage 


of retention, etc. 
Mean Scores: of Subjects in Seven Treatment 


ble 2: 
Ll Groups on Immediate Post-Test and Retention 
Test. 
Linear Response- Skip Bran- Hy- 
Forms Prompt Progra- ching brid 
Overt Covert Overt Covert mme 
(Think- (Writ- (Read- 
ing) ing) ing) 
A B Cc D E F G 
Immediate 28.36 30.39 28.10 31.19 28.78 27.43 28.56 
Post-Test 
Retention Test 26.84 27.15 25.69 28.00 25.60 25.36 26.50 
Less 1.52 3.24 2.41 3.19 3.18 207 2.06 
o; of Retention 94.64 89.34 91.42 89.77 88.95 92.45 92.79 
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Observations 


Immediate Post-Test and Retention Test 


(1) Group D, using Response-Prompt Covert Reading 
Form, is better than all the others both on the 
immediate post-test and the retention test. 


(2) Group F, using Branching Form, is the lowest in 
efficiency in terms of both immediate post-test and 
the retention test. 


Percentage of Retention 


(8) When the percentage of retention is considered, 
group D no longer retains its superiority obviously 
because it is the one with more ‘loss’, i. e. 3,19 
points, next to group B on ‘loss’. 


(4) The same trend is seen in group B with Linear 
Covert Thinking Form which suffers maximum loss 
of 3.24 points. 


(5) The same is the case with group E using the Skip- 
Programme, which, though the third in order of 
achievement on the immediate post-test, is also the 
one with higher ‘loss’ i.e. 3.18 points. 


Implications 


The percentage of retention, as another measure of 
comparison, indicates that both the covert groups, i. e., 
group B with Linear Covert (Thinking) Form and group D 
with Response-Prompt Covert (Reading) Form are the groups 
with highest ‘loss’, This fact may perhaps indicate that 


Something is crucial about the very nature of a covert 
response, 
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This fact has a supporting observation indicating that 
groups like group A—using the typical Skinnerian linear form, 
or group F—using the typical branching form or even group 
G—using the hybrid form with main stream of branching type 
and remedial frames of Skinnerian type, allow lower ‘loss’. 
Perhaps this may suggest that there is something inherent 
in the overt response (that too of the type requiring 
‘answers’ rather than ‘copy’) facilitating better retention. 
This fact, if established, will contribute to refining the 
progammes with a covert type of response so that they 
retain better. 


In Table 3 is given the rank order of the seven 
programme forms in terms of the immediate post-test and 
the percentage of retention. 


Observations 


(1) Group D with Response-Prompt Covert (Reading) 
Form, group B with Linear Covert (Thinking) Form and group 
E with Hybrid Form and group F with Branching Form retain 
their relative ranks in terms of scores on immediate 
post-test and retention test, but the percentage of reten- 
tion is different from group to group, wherein the ‘Hybrid’ 
retains a higher percentage followed by Branching. 


(2) Comparison of the Two ‘Overt’ Forms 


It is very interesting to note that Linear Overt Form 
is better than the Response-Prompt Overt (Writing) Form 
in terms of both the immediate post-test, with Linear Overt 
28.36, Response-Prompt Overt 28.10, and the percentage of 
retention with Linear Overt 94.64, and Response-Prompt 


Overt 91.42. 
(3) Comparison of the Two ‘Covert’ Forms 
Surprisingly, the comparison of ‘Covert’ forms yields 


just the reverse situation wherein the Response-Prompt 
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Covert (i. e. Reading) Form is better than the Linear Covert 
(i. e. thinking) Form both on the immediate post-test with 
Response-Prompt Covert 31.19, and Linear Covert 30.19, and 
the percentage of retention with Response-Prompt Covert 
89.77, as against Linear Covert 89.34. 


(4) Comparison of the ‘Branching’ Forms 


Skip-Programme Form and Hybrid Programme Form 
can also be considered to be branching as they allow 
flexible routes to be taken by the student according 
to the responses made. It is worth noting that on the 
immediate post-test they come out almost equal with 
means of 28.78 for the Skip-Programme group and 28.56 
for the Hybrid Form group, while on the percentages of 
retention they differ widely where Hybrid Form facilitates 
92.79 per cent of retention while Skip Programme Form 


just 88.95 per cent. 


(5) Comparison of the Two ‘Linear’ Forms 


This comparison provides a still more surprising obse- 
rvation where the Linear Covert is better on the immediate _ 
post-test than the Linear Overt (30.19 and 28.36, respectively), 
while the reverse is true in terms of percentages of rete- 
ntion wherein Linear Overt facilitates 94.94 percent of 
retention while the Linear Covert just 89.34 per cent. 


(6) Comparison of the Two ‘ Response-Prompt ' 
Forms 


This is just like the trend observed in the two linear 
forms. Here also, the Covert Response Prompt (Reading) 
is better than the Overt Response Prompt (Writing) on 
the immediate post-test i.e. 31.19 and 28.1, respectively. 
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The results are quite the reverse in terms of percentages 
of retention where the Overt Response Prompt group retains 
91.42 per cent as against the Covert Response Prompt 
group with 89.77 per cent of retention. 


Implications 


The implications of these comparisons throw some 
light on the nature and workability of the programme 
forms. Immediate test scores no longer remain a perfect 
criterion of efficiency because a programme form may 
come out to be successful on the immediate post-test 
but fail to facilitate retention inthe long run. Thus one can 
no longer worship linear as a ‘panacea’ or throw away 
branching as inefficient. Still, the observation that Linear 
Overt is better than Response Prompt Covert in terms 
of immediate post-test and retention and even better than 


linear covert in terms of percentage of retention, clearly 
indicates its worthwhileness. 


At the same time, the Covert Response-Prompt is 
better than Covert Linear both on immediate post-test 
and percentage of retention and even better than Overt 
Response-Prompt, at least on the immediate post-test. 


All these indicate the importance of retention tests 
on one hand and the need for further probes into the 
characteristics of the programmes (whether the linearity or 
branching of it or Overt or Covert Response) facilitating 
comprehension and retention. 


The general comparisons of the groups in terms of 
percentages, means, frequency distribution or rank orders 
facilitate a quick perception of the general trend of the 
groups but fail to indicate whether the differences observed 
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are statistically true and significant or are just due to 
chance fluctuations. So the investigator preferred to study 
the groups in terms of a more sophisticated method of 
analysis, that is, the ‘analysis of covariance in duplicate 
experiments in randomly selected schools’, described at 
length by Lindquist (1970). The distinguishing characteristic 
of any analysis of covariance is that it takes care of any 
possibility of the initial differences i. e. in terms of IQ or 
achievement in science etc. influencing the final differences 
of the groups on immediate or retention tests. This was - 
felt necessary because the groups were not matched in 
terms of initial scores. Also, it gives a quantitative picture 
by making it further specific by revealing the levels 
(.01 or .05) at which these differences exist. The special 
feature of this design of duplicate experiments is that the 
class variations are also given due consideration so that 
the inferences cannot be just misleading thus masking the 
effects of classes (i. e. the classes selected from different 


schools). 


Table 4 gives the analysis of covariance for the 


immediate post-test. 


Observations (Table 4) 


It can be seen that the overall differences between 
the seven treatment means are significant at .05 level. As 
the differences among the schools have been statistically 
controlled by utilizing Lindquist’s design of ‘analysis of 
covariance’ in duplicate experiments in randomly selected 
schools, it can be inferred that the differences among the 
treatment groups are true differences and are neither due 
to initial differences which are indicated by the negative 
value of sum of products for methods as -168.74, nor due 
to school to school variations which are controlled by the 


very design of covariance. 
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v. 


Hence we can safely reject the null hypothesis and 
attribute the differences to the variations in programme 
forms. 


Table 5 gives the analysis of covariance for the 
retentions. 


Observations (Table 5) 


It can be seen that the overall differences between 
the seven treatment means are not significant even at .05 
level. As the differences among the schools have been 
statistically controlled by the design used and as school 
variations are also controlled, it can safely be inferred 
that there are no true differences among the treatments 
in terms of the percentage retained. 


Hence the null hypothesis is retained indicating that 
the programme forms do not differ statistically in terms 
of the percentage of retention. 

Table 6 gives the analysis of covariance of time. 


Observations on Time 


It can be seen that the overall differences between the 
seven treatment means are significant at .01 level, As the 
differences among the schools have been controlled 
statistically by the design used, the null hypothesis can 
be rejected and the differences can be attributed to the 
Programme forms rather than to the chance factors. 


Table 7 gives asummary table comparing the various 


Programme forms in terms of the observations made and 
the F values obtained. 
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To sum up, it can be seen that the immediate post- 
test has the potentiality to distinguish the forms in terms 
of their relativa efficiencies, and that too, to a level significant 
enough to be relied upon. In the present study, the imm- 
ediate post-test supports the efficiency of the programme 
of Response-Prompt Covert Form in which the answers 
are already given and the student has just to read each 
and every frame. The LSD test following the analysis of 
covariance also supports its individual merit in terms of 
individdal comparisons with all other methods. But the 
Branching Form which is the least effective in terms of 
immediate post-test, does not significantly differ to a high 
degree with at least certain forms like Linear Overt, 
Skip-Programme, etc. 


The retention test is not very effective in bringing up a 
crystal clear picture of the most efficient form. Taking the 
percentage of retention, Dis no longer the form with high 
percentage of retention. On the other hand, other forms, 
though not the ones with high scores on immediate post- 
test, facilitate the retention of whatever has been learnt. 


Thus, no final word can be said regarding the most 
efficient form if one considers the double criteria of imm- 
ediate post-test and percentage of retention. But this 
Suggests two things namely, (i) immediate post-test alone 
cannot become the criterion of efficiency, (ii) the retention 
test should also become a part and parcel of the 
development of the programme itself i. e. in the indi- 
vidual tryout and group tryout stages, in order to 
justify the aim of maximizing the efficiency of the progr- 
amme. Otherwise, it would become as questionable and 
misguiding as the ambiguous item of an intelligence test 
which reads, ‘When | needed 2 marbles, Ram gave me 4, 
so when Ineed 5 marbles Ram would be giving j 
the answer of which can be either 7 (i.e. two extra), 10 
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(double) or even 25 (the Square) according to the logic 
followed which cannot be disputed because the sequence 
of the item is incomplete. 


REFERENCES 


Alter, Millicent, and Silverman, A. “The Response in 
Programmed Instruction,” Journal of Programmed Instruct- 
jon, January 1962. 


Angell, D., and Lumsdaine, A. A, The Effects of Prompting 
Trials and Partial-Correction Procedures on Learning by 
Anticipation. San Mateo, Calif. : American Institute 
for Research, 1961. 


Barlow, d. A. “Programmed Instruction in Perspective ; 
Yesterday, Today and Tomorrow." In Prospectives in 


Programing, by R. Filep(ed) New York : Macmillan Co., 
1963, 


Beane, D. G. A Comparison of Linear and Branching Techniques of 
Programmed Instruction in Plane Geometry. USOE Title VII 
Project No. 7111 51.01. Technical Report No. 1. 
Urbana : Training Research Laboratory, University 
of Illinois, 1962. 


Burton, B. B., and Goldbeck, R. A. The Fffect of Response 
Characteristics and Multiple Choice Alternatives on Learning 
During Programmed Instruction. Technical Report No. 4. 


San Mateo, Calif.: American Institute for Research, 
1962, 


Campbell, V. N. Adjusting Self-Instruction Programs to Individual 
Ditferences : Studies on Cueing, Responding and Bypassing. 


San Mateo, Calif, : American Institute for Research, 
1961, 


76 


Campbell, V. N. Studies of Bypassing as a way of Adapting Selt- 
Instruction Programs to Individual Differences. San Mateo, 
Calif. : American Institute for Research, 1962. 


Coulson, J.-E., and Silberman, H. F. “Effects of Three 
Variables in a Teaching Machine,” Journal of Fduca- 
tional Psychology 51, June 1960. 


Coulson, J. E., and others. “Effects of Branching in a 
Computer-Controlled | Auto-Instructional Device", 
Journal of Applied Psychology 46, December 1962. 


Cresswell, S. “Teaching Chess by Programmed Instruction,” 
Educ. Rev. 16, 2, Feb. 1964. 


Csanyi, A.P., Glaser, R. and Reynolds, T.H. “Programming 
Methods and Response Mode in a Visual - Oral 
Response Task” J/nvestigations of Learning Variables in 
Programmed Instruction. Pittsburgh : Programmed Learning 
Laboratory, University of Pittsburgh, 1962. 


Cummings, Allana and Goldstein, L.S. The Effect of Overt 
and Covert Responding on Two Kinds of Learning Tasks. 
Technical Report. New York : Center for Programmed 
Instruction. 1962 (Mimeo). 


Daniel, W.J., and Murdoch, P. “Effectiveness of Learning from 
a programmed text compared with a conventional 
text covering the same material,” Journal of Educational 
Psychology, 59, 1968. 


Eigen, L.D., and Margulies, S. “Response Characteristics 
as a Function of Information Level" Journal of Progr- 
rammed Instruction 2: Spring 1963. 


Evans, J. H. An Investigation of Teaching Machine Vari. 


ables using 
Learning Programs in Symbolic Logic. Doctor's thesis, Pitt- 


sburgh: University of Pittsburgh, 1960, (Cf., Evans 


V. KRISHNAMURTHY 


77 


J. L., Giaser, R. and Homme, L. E. Journal of Educa- 
tional Research 55, June-July 1962). 


Evans, J. L., Homme, L. E. and Glaser, R. “The Ruleg 
System for the Construciion of Programmed Verbal 
Learning Sequences.” Journal of Educational Research 
55, June—duly 1962. 


Feldhusen, J.F., and Birt, A. "A Study of Nine Methods 
of Presentation of Programmed Learning Material.” 
Journal of Educational Research, 55, June-July 1962. 


Fry, E.B. “A Study of Teaching- Machine Response 
Modes.” in Teaching Machines and Programmed Learning 
by A.A. Lumsdaine and R. Glaser (eds) Washington 
D.C. : National Education Association, 1960. 


Gilbert, T. F. On the Relevance of Laboratory Investigation of 
Learning to Self-Instructional Programming. Paper presented 
at the American Psychological Association Convention, 
Cincinnati, Ohio, September 1959, Reprinted in Teaching 
Machines and Programmed Learning by A. A. Lumsdaine 
and R. Glaser (eds.) Washington, D. C.: National 
Education Association, 1960. 


Gilpin, J., Barlow, J. and Alexander, H. Type of Format, 
Mode of Response, and Efficiency of Learning with a Selt- 
Instruction Program. Richmond, Ind.: Earlham College, 
1960. Cited by James L. Evans, “Programming in 
Mathematics and Logic" in Teaching Machines and 
Programmed Learning. Il: Data and Directions (by 
Robert Glaser (ed) 1965. 


Goldbeck, R. A., and Campbell, V. N. “The Effects of 
Response Mode and Response Difficulty in Progra- 


mmed Learning" Journal of Educational Psychology 53, 
June 1962. 


78 


Gropper, G. L., and Lumsdaine, A. A. An Investigation of 
the Role of Selected Variables in Programmed TV Instruction 
Studies in Televised Instruction. Report No. 4. Pittsburgh : 
Metropolitan Pittsburgh Educational Television Sta- 
tions WOED-and American Institute for Research, 
196 1c. 


Holland, James. Quoted in Teaching Machines and Programmed 
Instruction by Fry, Edward, B. New York : McGraw 
Hill Book Company, Inc., 1963. 


Hughes, John L. Programmed Instruction : A Follow-up Study of 
7070 Training. New York: International Business 
Machines Corporation, 1961. 


Knight, M. A. G. ‘The Auto Tutor and Classroom Instruction’ 
2: The Royal Air Force Study. Occup, Psychol. 37,1 
1963. 


Kormondy, E. J., and Van Atta, E. L. ‘Experiment in Self 
-Instruction in General Biology.’ Ohio Journal of Science 
4, January 1962. 


Krumboltz, J. D., and Weisman, R. G. ‘The Effect of Overt 
vs. Covert Responding to Programmed Instruction: on 
Immediate and Delayed Retention, Journal of Educational 
Psychology, 53: 2, April 1962. 


Larkin, T. C. and Leith, G. O. M. ‘A Comparison of Linear 
and Branching Methods of Programmed Instruction,’ 
‘Programming 1963', Research Unit, Education Depart- 
ment, University of Sheffield, 1963. 


Larkin, T. C. ‘A Comparison of Branching and Linear 
methods of Programming elementary science’, Educ. 
Rev. 16, 2, February 1964. 


Leith G. O. M. Research on Programmed Learning. A Handbook of 
Programmed Learning by Leith, G. O. M., Peel, E, As, 


V. KRISHNAMURTHY 


` 79 


and Curr. W., Birmingham. University of Birmingham, 
1966. 


Leith, G. O. M. and Guhman, A. S. The Effects of Prompting 
and Confirmation on Two Methods of Responding to a Self- 
Instructional Programme on Coordinate Geometry. Research 
Notes on Programmed Learning No. 6 (mimeo) of 
National Centre for Programmed Learning, University 
of Birmingham. 1966. 


Lumsdaine, A. A., (ed) Student Response in Programmed Instruc- 
tion. A Symposium on Experimental Studies of one and Res- 
ponse Factors in Group and Individual Learning from Instruc- 
tional Media. Sponsored by Headquarters Air Research 
and Development Command, U. S. Air Force., 
Washington D. C.: National Academy of Sciences, 
National Research Council, 1961. 


Maccoby, N., and Sheffield, F. D. “Theory and Experimental 
Research on the Teaching of Complex Sequential 
Procedures by Alternate Demonstration and Practice", 
cited in The Research on Programmed Instruction: An Anno- 
tated Bibliography edited by W. Schramm, U.S. Department 
of Health, Education, and Welfare, Washington, 1964. 


Mager, Robert F. On the Sequencing of Instructional Con- 
tent, Psychological Reports, 1961. 


Markle, S. M., Good Frames and, Bad, A Grammar on Frame Writing. 
New York, Wiley and Sons, 1964. 


Middleton, R. C. “The effects of size of step in Pro- 
grammed Learning using a Spelling Programme'’ 
Educ. Rev. 16, 2, February 1964. 


Pressey, Sidney L. A Puncture of the Huge ‘Progamming’ Boom ? 
Tuscon, Ariz. Cited by W. Schramm in The Research 
on Programmed Instruction: An Annotated Bibliography, U. S. 


80 


Department of Health, Education and Welfare, 
Washington, 1964. 


Reid, R. L. and Taylor, J. “Programmed Learning with and 
without Responding,’ Occup. Psychol., Vol. 39, Apr. 1965 


Schramm, W., The Research on Programmed Instruction-An Annotated 
Bibliography U. S. Department of Health, Education, 
and Welfare, U. S. Government Printing Office, 
Washington, 1964. 


Shah, G. B., ‘Effectiveness of Four Response Modes in 
Programmed Learning—An Exploration’, /ndian Educa- 
tional Review, Vol. 6, No. 1, January 1971. x 


Sidowski, Joseph B., Kopstein, Felix F., and Shillestead, 
Isabel J. 'Prompting and Confirmation Variables in 
Verbal Learning’ Psychological Reports, 8, 1961. 


Silverman, R. E., and Alter, Millicent. ‘Notes on the Res- 
ponse in Teaching Machine Programmes' Psychological 
Reports, 7. 1960. 


Stolurow, L. M., Walker, C. C. A. Comparison of Overt and 
Covert Response in Programmed Learning Journal 
of Educational Research 55, June-July 1962. 


Tuel, J. K. ‘An Investigation of Overt versus Covert Res- 
ponding in Programmed Instruction’, Programmed 
Learning, Vol. 2, No. 2, July 1963, 


Tuel, J. K. and Metfessel, N, S. ‘An Investigation of Overt 
versus Covert Responding in Programmed Instruction’, 
Psychological Abstracts, 1204, Vol, 39, August 1965. 


Wallis, D. and Wicks, R. P. ‘The Auto Tutor and Class- 
room Instruction’, 1: The Royal Navy Study. Occup. 
Psychol., 37, 1, 1968. 


V. KRISHNAMURTHY 


81 


Relationship Between Personality 
Variables and Achievement of Pupils 
on Programmed Learning Material 


— Here is a study undertaken to investigate how effective the 
programmed learning materials are with pupils having different perso- 
nality characteristics. A sample of 525 pupils of standard VIII was 
taken from eleven Guiarati medium schools of the City of Baroda. One 
linear programme in Science and one branching programme in 
Geography were given to the pupils along with Bernreuter’s Perso- 
nality Inventory, IPAT Anxiety Scale and Intelligence Test. The achieve- 
ment on programmed learning materials was judged in terms of the 
scores obtained by the pupils on the criterion tests (of both the 
types of programmed learning materials) given immediately after 
completing the programmes and after an interval of two months. 
Partial correlations between pregramme types and selected personality 
variables were computed which showed significant relationships 
between both types of programmes and intelligence. Anxiety corre- 
lated negatively with the achievement on the linear programme. 
Self-sutficiency and introversion-extraversion did not influence the 
achievement on any of the two types of programmes. The findings 
of the investigation supported the general assumption that the 
achievement on programmed learning material is least affected by 
the personality characteristics of the learners. 


Programmed learning, though not a new concept, has 
attracted many because of its effectiveness and multifa- 
rious use not only in the field of education but in other 


fields as well. 
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The effectiveness of programmed tearning technique, 
in terms of pupils' achievement and its efficiency in terms 
of time taken to learn a particular topic, has been proved 
by studies in India as well as abroad. 


A study conducted by Little ( 1934 ), Angell (1949 ) 
and Peterson (1960) revealed that prompt knowledge of 
results enhances the students’ capacity to learn, Dorothy 
(Ofiesh & Meierhenty, 1964) found in her study that 
Programmed learning material can bring significant reduc- 
tion in time. Shah (1963) found that the experimental 
group taught through programmed material achieved more 
in less time. 


Studies have also revealed the possibility of the use 
of programmed learning for learners at different levels. 
Moore (1962) was able to accomplish remarkable success 
in teaching two and three year olds to read and type. 
Stolurow (1961) obtained corroborative data in teaching 
retarded children a sight vocabulary. Krishnamurthy 
and Thiagarajan (1967) successfully administered the Picto- 
program on Condom Utilization on illiterates. 


Inspite of all the supporting evidence Programmed 
learning has its limitations. Every human being is a 
Product of a genetic endowment and an environmental 
history which are peculiarly his own. With this in mind, 
Fusco (1962) wrote that a particular programme may not 
be optimally effective for a heterogenous ‘class. An ideal 
Sequence of items for one student may be less effective 
for another. Keeping in tune with Fusco's opinion are the 
results of an experiment conducted by Reed and Hymann 
(1962). When the results of a grammar programme were 
analysed at three ability levels, the highest ability group, 
Starting with the highest pretest scores, learned most; the 
lowest ability level, which had the most to learn, gained 
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the least. The post-test achievement of the lowest group 
did not even surpass the pretest achievement of the 
middle ability level. Gotkin (1964) attaches the problem 
of boredom to the failure of programmed instruction to 
mitigate differences in achievement. There may be other 
factors affecting the achievement of pupils on a pro- 
gramme. 


Emphasising the importance of individual differences 
in modern education, Suppes (1964) stated that improve- 
ment in learning of subject matter could best be achieved 
through research concentrated upon individual differences. 
Since these differences imply that each learner will pro- 
ceed at his own pace, only teachers utilizing techno- 
logical methods can achieve this individual pacing. 


Taking a clue from the above mentioned studies, it 
was thought necessary to study how far programmed 
learning helps in catering to individual differences among 
learners, before it is introduced in the mainstream of the 
educational system of our country. 


STATEMENT OF THE PROBLEM 


The problem of the investigation was stated as follows: 
‘*To Study The Relationship Between Personality 
Variables And Achievement Of Pupils On Programmed 
Learning Material (PLM).° 


The personality variables studied were as follows: 


1. Intelligence 

2. Anxiety 

3. Self-sufficiency 

4, Introversion-extraversion. 


As regards the achievement on programmed learning 
material, the following four measures were taken : 
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1. Immediate Score on the Criterion Test (Linear 
Programme). 


2. Retention Score on the Criterion Test (Linear 
Programme). 


3. Immediate Score on the Criterion Test (Branching 
Programme). 


4. Retention Score on the Criterion Test (Branching 
Programme). 


RELATED STUDIES 


Some recent studies have taken into consideration the 
learners’ characteristics and personality variables while 
studying the effectiveness of PLM. Glancing at the 
researches done in the area of learning, one can find a 
number of studies regarding personality and academic 
achievement. Before reviewing the research related to 
personality variables and PLM, it is worthwhile reviewing 
the researches about personality and academic achievement 
in general. 


Personality and Academic Achievement 


Ashammer and Shain (1970) studied different personality 
dimensions as prediction of school achievement. Their study 
revealed that different personality dimensions differentially 
predict school achievement at different age levels. 
Intelligence had the highest correlation with the achievement 
whereas with respect to personality factors, age, strength, 
surgency and self-sentiment were significantly related to 
the criterion. Guilt-proneness correlated negatively with the 
Criterion. 


Lachica (1969) studied the relationship between factors 
of personality and achievement of selected groups of tenth 
grade students. His findigs showed low correlation between 
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the personality factors or dimensions and the achievement 
criteria. The factors motivation, intellectual interests, 
closeness and orderliness and the dimensions intellectual 
orientation, dependency needs and educability tended to 
be positively associated with academic performance, while 
the factors self-assertion, submissiveness, friendliness, 
sensuousness, expressiveness-constraint, and egoism- 
diffidence and the emotional expression dimension tended 
to be negatively associated with academic achievement. 
Only 7 of 24 multiple correlations of achievement with 
personality factors, and 5 of 24 multiple correlations with 
personality dimensions were statistically significant. 


Sarson (1957) found significant Negative correlation 
between ‘test anxiety’ and measures of scholastic aptitude, 
but a significant positive correlation between ‘general anxiety’ 
and college grade point averages. 


Cook (1959) found that honours students with lower 


scholastic ability had significantly more anxiety than those 
with high ability. 


Basu (1970) selected two more personality factors, 
namely neuroticism and extraversion, and found that the 
scores on these two traits are significantly 
academic performance. 


related to 


Srivastava (1966) studied personality factors related to 
educational underachievement. Significant correlation 
between adjustment and achievement scores was indicative 
of the trend of poorly adjusted pupils to be poor achievers. 
He also studied the relationship between insecurity and 
achievement and concluded that low security is the 
characteristic of the high achieving group, and vice-versa. 


dJamuar (1961) investigated some psychological factors 
underlying study habits of college students. His findings 
indicated that achievement bears a significantly negative 
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association with extraversion scores. Stated differently, 
there exists a positive relationship between introversion 
and achievement. 


Finlayson (1970) studied the relationship between 
extraversion, neuroticism and the school achievements of 
a group of 128 boys at the ages of 12, 13 and 14 in a 
grammar school. In the 11t tests, no systematic differences 
between the groups were noted, but once, in the secondary 
school introverts obtained progressively higher marks in 
yearly examinations than extroverts. In introverts, low 
neuroticism is consistently associated with better achieve- 
ment while in extroverts, high neuroticism steadily depresses 
academic performance over the three years to give a 
significant overall effect in the third year. If the achievements 
of only the two high neurotic groups are considered, 


introverts tend to improve with age while extroverts 
deteriorate. 


The studies cited above reveal the following : 


1. Intelligence is highly correlated with the academic 
achievement. 


2. The findings related to the relationship between 
anxiety and achievement are contradictory. Some 
studies reveal that anxiety is positively correlated 
with achievement whereas others reveal that it is 
negatively correlated with achievement. 


3. Poor adjustment and high security are the 
characteristics of the low achieving group. 


4. Introversion is positively related to achievement. 


5. Introverts with low neuroticism achieve better and 
they tend to improve with age. 


The above mentioned studies and many others indicate 
that personality factors do contribute Significantly to one's 
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academic achievement. Shifting the attention from academic 
achievement in general, to achievement on PLM in particular, 
it would be interesting to know in what way different 
personality variables contribute to the achievement on PLM. 


Personality and Achievement on PLM 


Fishman's (1962) study revealed that personality factors 
do not contribute significantly to the variability in the 
prediction of academic performance. 


Davis and Banning (1968) made an attempt to predict 
which types of students would profit most from programmed 
instruction. The independent variables were personality types 
as defined by the Personality Assessment System (PAS) 
and by attitudes held toward programmed instruction and 
education as measured by Semantic Differential. The 
dependent variables were scores on the programmed 
instruction test and the course grade. The sample consisted 


of 97tenth and eleventh grade students in a basic 
mathematics course. 


The results revealed that the PAS personality patterns 
were overshadowed in their predictive ability by attitudes. 
Final grades were most influenced by attitudes toward 
teachers and school. None of the deviations of the 
hypothesized personality patterns resulted in a significant 
degree. 


A three part study conducted by Woodruff, Faltz and 
Wagner (1966) reported significant relationship between 
performance on PLM and learning ability, In part one of 
the study it was found that ‘Fast’, "Average", and "Slow" 
learner groups (1) completed the programmes in order ot 
their ability, and (2) had an average number of correct 
responses in the order of their learning ability. In part two 
of the study, the number of correct responses produced in 
a spelling programme were compared between matched 
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Pairs. Each pair consisted of a learner froma high reading 
level group and a learner from a low reading level group. 
Of the thirty comparisons made, only one failed to show a 
markedly higher number of correct responses in favour of 
learners from the high reading group. Part three of the 
study involved three personality measures for 26 ninth 
graders who worked on a Programme on Biology, The 
measures taken were Edward Personality Preference 
Schedule (EPPS), the Gordon Personality Inventory (GPS), 
and the James Internal External Scale (JIES). From the 
EPPS, only the need to achieve had a significant relation- 
ship to performance (number of correct responses). All 
five of the GPS measures were significantly related to 
performance whereas none of the JIES measures were 
found to be significant. As the Programme utilized was 
relatively short, these relationships could not be regarded 
as definitive. They did, however, indicate functional 
relationships between performance and the personality 
characteristics of learners. 


Dick and Seguin (1963) studied whether personality 
pairing of learners (pairs having similar or dissimilar 
dominant and submissive traits) contributes differentially 
to performance on a programmed course. Fifty six entering 
freshmen were given the programme on English grammar. 
Besides other tests of English, ability etc., Bernreuter’s 
Personality Inventory was used as a measure of Personality, 


The analysis revealed that the Dominant-Similar Group 
showed a more favourable attitude toward the Programmed 
course than the Submissive-Similar Group. Considering 
the contribution of the interaction between Personality 
type and pairing procedure, of the 48 possible comparisons 
only two were significant. 


How a learner reacts to making or 


avoiding errors 
depends on his personality. It is probabi 


e that people of 
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different temperaments either thrive on errors and fade 
when in a highly prompted situation, or the reverse, which 
was what Leith (1968a) suggested in his paper. 


Woodruff and Shimabukuro (1965) studied the basic 
issue, i. e., “Does programmed instruction provide adequa- 
tely for individual differences among learners ?" This 
problem was pursued in- this study on the basis of four 
measures: (a) frequency of repeated errors, (b) frequency 
of high error frames classified as the type of prompt 
utilized in it—formal or thematic, (c) frequency of boredom 
symptoms and (d) frequency of boredom symptoms in 
each of the four quarters of the programmed course. Out 
of these four measures, only one, frequency of error 
frames classified as type of prompt utilized was found 
to be sigifincantly related to learner characteristics. The 
findings of this study offer useful suggestions regarding 
the construction and utilization of linear programmes. 


Intelligence and Achievement On PLM 


It is a known fact that intelligence is the major factor 
contributing to academic achievement. But is was believed 
that carefully structured sequence of an_ instructional 
material along with adequate prompting techniques and 
reinforcement schedules would help PLM iron out the 
effect of intelligence on the achievement on PLM. However, 
the research findings pose a conflict before a reader 
regrarding this aspect. 


A study by Porter (1961) revealed a lower correlation 
between IQ and achievement in spelling for a group of 
subjects taught by machine than for a controlled group 
taught by traditional methods. Small negative correlations 
were found by Porter (1959) and Keislar (1959) bet- 
ween IQ and programme effectiveness. Glaser and Rey- 
nolds (1962) strongly emphasised in their study on the relative 
effectiveness of three methods that intelligence and past 
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achievement measures may not be predictive of amount 
of learning resulting from linear programmed sequence. 


However, other studies have tended to confirm the 
positive relationship between learning ability and achieve- 
ment on PLM. 


Silberman (1961) found that there was a definite and 
significant relationship between measured intelligence and 
amount of learning when high school students were taught 
logical relationships with a 400-item programme using 
multiple choice answers. Silberman had predicted on the 
basis of then current beliefs that the branching inside 
the programme would iron out the differences in individual 
learning due to intelligence, and was somewhat surprised 
when the differential appeared. 


Hatch and Flints' study (1962) evaluated academic 
intelligence measures as predictors of subject matter 
achievement in both programmed and conventional thea- 
ching; and the study by Lambert (1962) reported that IQ 
is the most significant variable in immediate subject matter 
acquisition through programmed instruction. 


Reed and Hymann (1962) reported that high-ability 
learners did better on programmed rather than conventional 
instruction, while low-ability students did better in conven- 
tional rather than programmed instruction (quite an 
alarming finding !). Higher retention scores on two retest 
intervals (2 to 30 weeks) were reported for more intelligent 
students than less intelligent students by Alter (1962), 


Anxiety and Achievement on PLM 


The instructional effectiveness of different methods 
varied according to differences in student personality 
characteristics was the finding of Traweek's study (1964), 
He demonstrated that students classified as exhibiting 
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such personality traits as withdrawal, anxiety and insecurity 
were able to achieve at a much higher level when exposed 
to programmed instruction than would have been expected 
if they had been taught by more traditional classroom 


methods. 


Knight and Sarsenrath (1966) administered a quasi- 
projective measure of achievement imagery, a test anxiety 
questionnaire, and an achievement pretest to 139 college 
undergraduates. These measures were related to three 
criteria: (1) time needed to complete a programmed 
material; (2) error rate on the programme, and (8) test 
of retention. The high achievement-motivated students 
scored better on all three criteria than low achievement- 
motivated students. High test anxiety students worked 
faster and made fewer errors than low anxiety students 
but failed to exhibit higher retention scores. 


Bellino (1969) investigated whether there was a greater 
or lesser amount of learning and retention in a programmed 
learning situation if intrinsic and extrinsic reinforcement 
was a variable. The Children’s Manifest Anxiety Scale was 
administered to 128 sixth grade students in four elementary 
schools, The programme was administered with subjects 
being assigned to reward and non-reward groups. The 
subjects were in one of eight groups: High Anxious 
Reward Boys (HARB), High Anxious No Reward Boys 
(HANRB), Low Anxious Reward Boys (LARB), Low Anxious 
No Reward Boys (LANRB), High Anxious Reward Girls 
(HARG), High Anxious No Reward Girls (HANRG), Low 
Anxious Reward Girls (LARG), Low Anxious No Reward 
Girls (LANRG). After being assigned to one of the groups, 
the subjects were given a programmed text in elementary 
geology. Immediately after the programme, each subject 
was given a post-test to measure achievement level. Two 
weeks later, each subject was given another post-test to 
measure retention. The analysis of the data using t tests 
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pots 


Supported the investigator's hypothesis in that intrinsic and 
extrinsic reinforcement had a facilitating effect on perfor- 
mance at all levels of anxiety on the programme for LARB 
and HARG on the achievement measure, and LARB and 
HARG groups on the retention measure. 


Flynn and Morgan (1966) attempted to analyze the 
learner characteristic of anxiety in detemining the effective- 
ness of programmed instruction. Ninetysix sophomores from 
six geometry classes of a New Jersey public school were 
the subjects for the study. Introduction to Vector Geometry 
Achievement Test was administered as both a pretest and 
post-test measure of achievement. Test Anxiety Questi- 
onnaire, High School Form, was used to measure anxiety 
and Otis Quick-Scoring Mental Ability Test, Gamma Form, 
was administered to measure intelligence. A scrambled 
programme text—A Programme Introduction to Vector 
Geometry was used. 


The experimental design followed a Treatment Levels 
model, the two treatments being methods of instruction and 
the levels being high, moderate, and low degrees of anxiety. 
With this design, analysis of covariance was used as the 
major statistical analysis of the investigation. The following 
conclusions were drawn : 


1. The programmed instruction method of learning was 
not significantly superior to the control method of 
instruction. 


2. Student achievement did not differ significantly 
over levels of test anxiety. 


3. There was no significant interaction between 
method of instruction and level of test anxiety. 


The one and only Indian study dealing with perso- 
nality variables and performance on a programme is that 
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of Gangopadhyaya (1971). He studied the effectiveness of 
two personality variables, viz., anxiety and persistence, in 
relation to performance on a programme. The study 
revealed the following : There was no significant difference 
between the means of high anxious group and low anxious 
group as also between high persistant and low persistant 
groups. The overall differences between the adjusted 
means of the four treatment groups (high anxiety-low 
persistence, high anxiety-high persistence, low anxiety- 
high persistence, low anxiety-low persistence) on criterion 
test of the programme were not significant at any level. 
The correlation between the pretest and post-test was 
very high. It was concluded that there is no relationship 
between performance on a programme and personality 
variables, viz., anxiety and persistence. 


Intelligence, Anxiety and Achievement on PLM 


O'Reilly's (1969) study aimed at determining the 
importance of prior achievement (pretest), verbal IQ, anxiety 
and creativity to achievement from programmed materials. 
Theoretical considerations suggested that the structured 
learning conditions inherent in programmed materials may 
facilitate achievement for anxious learners and impede 
achievement for creative learners. Theory further sugges- 
ted that verbal IQ and pretest would have little or no 
relationship to achievement when the programme is used 
with appropriately selected learners. 


In the second phase of the study, pretest, verbal IQ, 
and anxiety were studied in relation to both error rate on 
the programme and final achievement. The intent was to 
determine whether the contributions of pretest, verbal IQ, 
and anxiety to achievement were mediated by error rate 
or whether these contributions were independent of error 
rate. 120 boys and 122 girls of sixth grade classes were 
included in the sample. The subjects received ten geogra- 
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phy lessons, using a linearly constructed response pro- 
gramme. Before instruction, subjects received the Test 
Anxiety Scale for Children (TASC), Lie Scale for Children 
(LSC), and achievement test on the instructional content, 
a verbal IQ test, and four verbal creativity tests. Error rate 
was the number of correct responses on the programme. 
The achievement test was readministered when the 
instruction ended. 


Multiple regression procedures and factorial analyses 
of variance showed that the beta weights for pretest and 
verbal IQ were significant and positive and the weight for 
anxiety was significant and negative. None of the creati- 
vity variables or the interactions contributed significantly 
to achievement. 


The results of the second phase showed that only 
verbal IQ contributed significantly to error rate, For the 
final analysis on achievement, the beta weights for pretest 
and IQ were significant and positive; the weights for error 
rate and anxiety were significant and negative. Additional 
regression analysis tentatively indicated that IQ contributed 
to achievement indirectly through error rate as well as 
meking a direct contribution to achievement. There was no 
indication that the significant negative contributions of 
pretest and anxiety were mediated by error rate. 


Another study dealing with intelligence and anxiety 
is that of Ripple et al. (1969). The study aimed at deter- 
mining the interactions between each of four personality 
characteristics (anxiety, compulsivity, Creativity, and exhi- 
bitionism), set, intelligence and achievement (based on 
combined test scores of recall, transfer, and generation 
of hypotheses) from programmed instruction and conven- 
tional instruction. A year of extensive pilot studies, 
including reliability and validity checks, involved about 


5000 grade eight students. The experiment, also one year 
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in duration, involved 1100 students in grade eight classes‘ 
from 22 schools which were equated on intelligence and 
sex and assigned at random to either programmed or 
conventional instruction in vocabulary development (word 
meaning and usage). Pretests rated students on the four 
personality characteristics and intelligence. Four-way 
analysis of variance was performed to test all possible 
interactions, and the schools served as replicates in the 
analysis. No interactions of personality traits, sex, or 
intelligence with instructional mode were statistically 
significant. 


Introversion-Extraversion and Achievement on PLM 


Leith and Trown (1970) studied the influence of 
personality and task conditions on learning and transfer 
and concluded that individuals have different approaches 
to learning tasks. With college of education students, the 
teaching materials constructed so as to induce errors and 
to arouse ambiguity and uncertainty would favour extra- 
verts, while carefully structured, clearly defined sequences 
of teaching material would give better results with intro- 
verts. At the age of 12—13 years, the differences in 
methods of learning can be categorised as belonging to 
children who are more or less introverted or extraverted. 


Leith and Davis (1967) studied the influence of social 
reinforcement and personality on achievement in a school 
learning task. In this study knowledge of results and 
number of errors made were controlled by using a low 
error rate, linear self-instructional programme. Three levels 
of verbal incentives—positive, neutral and negative, were 
administered in standard form to thirty children of 13 years 
in each of four schools. Two of these were situated in a 
slum environment and two had a good environment. In 
one school, from each type of environment two incentives 
per lesson were given in the programme. The other two 
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schools had reinforcement in the—form of a standard 
teacher comment given individually at the beginning of 
the next lesson. Overall, positive was better than neutral 
and this than negative reinforcement. There was no 
significant interaction between Personality type and type 
of reinforcement but anxious introverts were significantly 
the best group. 


Personality and Achievement by Linear and Branching 
Programmes 


Friedman (1966) studied the effect of personality and 
interest variables on learning by linear and scrambled 
methods of programmed instruction. The experiment invol- 
ved 157 students from two schools. The students in each 
school were divided into two groups and given two methods 
of programmed instruction. Group A, consisting of 79 
students, was given a linear Programme. Group B, consi- 
sting of 78 students, was given a scrambled programme. 
Both the groups were given three personality measures, 
the MMPI, the ICL and the TAT, and two interest 
measures, the Semantic Differential and the Student Log 
Check List. Pre-and post-achievement tests were also 
administered. The data were analyzed by factor analysis 
and Pearson product moment correlation, 


The following were the results obtained from factor 
analyses : 


1. No relationship was noted between multilevel 
submissive personality variables to achievment by 
the linear method. 


2. Only a bilevel relationship between the sub- 
missive personality variables and achievement by 
the scrambled method of Programmed instruction 
was noted. 
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The results obtained from the Pearson product moment 
analysis were as follows : 


4. 


A significant relationship was noted between 
achievement by the scrambled method of pro- 
grammed instruction and personality variables on 
various levels. Variability between levels favoured 
achievement by the scrambled method. 


A significant relationship was noted between 
achievement and the linear method for various 
levels. 


A positive relationship was found between interest 
in subject matter, interest in programme and 
achievement by scrambled and linear methods. 


Filep (1967) examined the relationship of learner 
characteristics of IQ, achievement, sex, ethnic classification, 
parents’ occupational grouping and audio-visual stimuli 
presented in linear and branching sequences. 

The experimental population consisted of 1,222 eighth 
grade students drawn from four junior high schools. 


The findings were as follows: 


ic 
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The learner characteristics did interact with media 
and programming modes to affect scores on the 
dependent variable. Total IQ scores provided the 
highest correlation with the dependent variable. 


Exceptional children, identified as having low IQ, 
non-white, and representing the three lowest 
occupational groups, obtained higher scores 
after receiving the non-verbal, sound, branching 
treatments provided in this study. 


Some indications were obtained that children in 
the exceptional category perform better on all 
branching treatments. 


4. The results of comparisons of the linear and 
branchnig modes revealed different patterns for all 
three experiments (using subject content desig- 
nated as non-concrete concrete and action-process). 
In all three the scores for students completing the 
branching treatments were higher. An analysis of 
covariance indicated that this was significant, 
(p< .10) in experiment I, (p< .05) in experiment 
l, and NSD in experiment Ill. 


Beane (1962) compared linear and branching techn- 
ique of programmed instruction. Sixtyfive students in two 
classes in high school geometry were assigned by stratified 
random procedure, on the basis of the Hennon-Nelson 
Test of Mental Ability, to form experimental groups Two 
groups used a linear or a branching type programme 
exclusively, and two switched programme type midway 
through the experiment. The controlled group was given 
conventional instruction. Both programmes were constructed 
from the text normally used by the class. An achievement 
test was administered as pretest, post-test and seven 
week delayed retention test. An attitude questionnaire was 
given half way through the experiment, with the post-test, 
and with the retention test. Analysis of variance showed 
no significant differences among experimental groups in 
achievement or retention, although a subgroup of high 
ability performed significantly better than one of low 
ability students in all conditions. Although all experimental 
groups preferred programmed to conventional instruction 
during and immediately after the experiment, no preference 
was shown seven weeks later. The linear programme was 
preferred to the branching programme by the entire group, 


although it took significantly longer to complete than the 
branching programme. 


The above review of research indicates clearly that 
there are many unanswered questions regarding pro- 


G. G. KAPADIA 


99 


grammed learning and individual differences in learner 
characteristics, The fact that the findings related to the 
relationship between intelligence and achievement on PLM 
and anxiety and achievement on PLM are contradictory, 
indicates that the area of individual differences has 
remained almost neglected and more extensive research 
in this area is needed before coming to any conclusions. 


HYPOTHESES 


After realising the need for an investigation, the 
future results are assumed on the basis of the work being 
done so far inthe field. Following are the basic assumptions 
underlying the present investigation which are arrived at 


from the past researches, related literature and general 
knowledge about the learners. 


Statistically, the null haypothesis was accepted for 
the present investigation. To be more specific, it was 
hypothesised that : 


1. There is no significant relationship between inte- 
lligence and achievement on PLM — both linear 
and branching. 


2. There is no significant relationship between anxiety 
and achievement on PLM—both linear 
branching. 


and 


3. There is no significant relationship between intro- 
version-extraversion and achievement on PLM — 
both linear and branching. 


4. There is no significant relationship between self- 
sufficiency and achievement on PLM—both linear 
and branching. 


OBJECTIVES 
The purpose of this investigation was to see whether or 
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not the personality variables were significantly related to 
the achievement on PLM. This broad objective was further 
delineated into more specific objectives as follows: 


1. To study the relationship between the immediate 
achievement on linear and branching programmes 
and some selected personality variables. 


2, To study the relationship between the retention 
scores on linear and branching programmes and 
some selected personality variables. 


TERMS DEFINED 


The terms used in this investigation connote the 
following: 


Personality Variables Variable means any trait that 
changes from one case or conditon to another. Here the 
term personality variables implies personality traits. 


Programmed Learning Material (PLM) It is an ins- 
tructional material which helps in structuring an efficient 
and effective learning situation. 


Achievement of Pupils on PLM Achievement of 
pupils on PLM is judged in terms of the scores obtained 
on the criterion test of the programme—given immediately 
after completing the programme and after an interval of a 
few weeks after completing the programme. 


SCOPE OF THE STUDY 


Before generalising the findings of the present inve- 
Stigation, it is necessary to keep in mind some of its 
limitations.PLM can be presented in different forms and 
can be used for many subjects. The conclusions drawn 
hereafter would not be generalisable for all the forms, for all 
the subjects and forall the situations. In other words, the 
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scope of the present investigation is limited so for as the 
following points are concerned : 


1. The effectiveness of PLM, in this investigation, is 
Judged by the achievement of pupils on the criterion 
tests of one linear programme in science and one 
branching programme in geography. 

2. The pupils included in this investigation were 
from the Gujarati medium secondary schools of 
the city of Baroda. 

3. The pupils selected for the investigation were 
from Std. VIII (as the topic of the programmes 
was already covered in Std, IX). 

4. The personality variables studied for the present 
investigation were four, viz., intelligence, anxiety, 
self-sufficiency and introversion-extraversion. 

PROCEDURE 
Tools Used 


The tools used for collecting the data were as follows: 


if 


2; 


o 


= 


A linear programme on heart and blood circulation, 


A branching programme on factors affecting air 
pressure. 


Desai and Bhatt Verbal Group Test of Intelligence, 
Bernreuters’ Personality Inventory. 

IPAT Anxiety Scale by R. B. Cattell. 

A criterion test of the linear programme. 


A criterion test of the branching programme. 


Results 
Partial correlation was applied to analyse the data. Given 
below is an 8x8 correlation matrin. 


Sample 


As many as 11 schools of Baroda city were randomly 
selected, and all the pupils of Std. VIII were included in 
the sample. Excluding the wastage on account of absence 


from the school or incomplete work, the final sample came 
down to 525 pupils—299 girls and 226 boys. 


Collection of Data 


All the tools mentioned above were administered to 
the pupils. Each batch on an average took three days to 
complete the programmes, tests and inventories. 

The criterion tests of the programmes were given 
immediately after completion of the programmes. The same 
tests were administered to the same pupils after an interval 
oftwo months in order to measure their retention. Thus two 


types of scores were obtained from the same tests— 
immediate score and retention score. 


The tests and inventories were scored and the raw 
scores of personality variables viz. anxiety, selfsufficiency 
and introversion-extraversion were converted into standard 
scores. A correlation matrix was prepared for the 8 variables 
and finally, partial correlations were calculated for each 
personality variable, and immediate and retention scores 
on both the programmes. 

Table 1 : Correlation Matrix 


* 1.000 

+ —.27753 1.000 

+ ~8040 -.23035 1.000 

+ — 16666 .32575 —.48756 1.000 

-56752 ~.32308 .05668 -.19779 1.000 

-51305 —.24674 .07466 -.19569 .67784 1,000 

34098 —.17044 .05288 -.13606 .35749 38624 1.000 
-88010 -.18962 .11793 -.15278 .34156 .49°05 -48339 1.000 


1 2 3 4 5 6 7 8 
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In the above matrix and in the formulae and tables 
‘to follow, the numerals 1 to 8 indicate the following 
variables : 


Intelligence......... ji 
Anxiety-........ 2 
Self-sufficiency........3 


Introversion-extraversion......4 

Linear programme—immediate scores...... 5 
Linear programme—retention scores......6 
Branching programme—immediate scores...... 7 
Branching programme—retention scores..... 8 


Observations 


The zero order correlations as mentioned in the corr- 
elation matrix indicate the following : 


1. There is a positive correlation between intelligence 
and achievement* on linear as well as branching 
Programmes. 


2. The correlations between intelligence and achie- 
vement on the linear programme are higher than 
those between intelligence and achievement on 
the branching programme. 


3. The correlations between intelligence and achie- 
vement on the linear programme as well as bet- 
ween intelligence and achievement on the branc- 
hing programme, are significant at .01 level of 
confidence. 


4. Anxiety is negatively correlated with achievement 
on the linear as well as branching programmes. 


5. The correlations between anxiety and achievement 
on the linear as well as branching programmes 
are significant at .01 level. 


* the term ‘achievement’ here includes both immediate and retention 
scores. 
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10. 


11. 


12. 


Partial correlations between each of t 
variables and each of the dependent varia 
puted using the following formulae :- 


The correlations between self-sufficiency and 
achievement on the linear as’ well as branching 
programmes are positive, but very low. 


The correlations between self-sufficiency and 
achievement on the linear programme and imme- 
diate scores on the branching Programme are 
not significant. 


The correlation between self-sufficiency and rete- 
ntion scores on the branching programme is sig- 
nificant at .01 level of confidence. 


The correlation between introversion-extraversion 
and achievement on the linear and branching 
programmes are negative. 


The correlations between introversion-extraversion 
and achievement on the linear and branching 
programmes are significant at .01 levelof confidence. 


In general, the correlations between personality 
variables and immediate scores on the linear prog- 
ramme are higher than those between personality 
variables and retention scores on the same prog- 
ramme. In case of self-sufficiency, it is just the 
reverse. 


In general, the correlations between personality 
variables and immediate scores on the branching 
programme are lower than those between person- 
ality variables and retention Scores on the bran- 
ching programme. 


he personality 
bles were com- 


The formula for the partial correlation of the third 
order : 
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"45.93 - "14.93 "54.23 
5.234 = — = 


2 ji 2 
v1- iao y | > “54.28 


The numerals used here indicate the same variables 
as mentioned before. Hence, this formula gives the corre- 
lation between variable 1 and 5, viz., intelligence and im- 
mediate score on the linear programme when variables 2, 
3, 4, viz., anxiety, self-sufficiency and introversion-extrav- 
ersion, are partialled out. The formula used for the partial 
correlations of the second order was as follows : 

r 


: 15.2 - "13.2 "53.2 
15.23 = 


TE je]. 2 
E AT E E 

This formula gives the correlation between intelligence 
and immediate scores on the linear programme when anx- 
iety and self-sufficiency are partialled out. 


The formula used for the partial correlations of the 
first order was as follows : 


P "5 — "10 "so 
15.2 = Sa ie i 
2 2 
de Pao ds) = Tgp 
p "3 - "12 "32 
13.2 = = 3 
2 2 
J1 < agi- l 39 
i "53 "52 "32 
DRO = aan 
Lie, om e 
af 52V 39 


These formulae give the correlations between intelli- 
gence and immediate scores on the linear programme, 
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intelligence and self-sufficiency and self-sufficiency and 
immediate scores on linear programme when anxiety is 
partialled out. Thus the correlations of zero order will lead 
to the correlations of the first order, which in turn will 
lead to the correlations of the second order which in turn 
will be useful for calculating the correlations of the third 
order, 


Table 2: Partial Correlations Between Intelligence and 
Immediate Scores Using the Linear Programme 


Partial r's "45.9 = 53 igo = ~.08 | "54.0 = 11 


of the "43.0 = 02 | Ngo = 02 ‘539 = ~.02 

First Order ‘53.9 = -.02 | 743.9 = -.45 "43.9 = ~-45 

Partial r's | 

of the "5.237 4 | "493 = 71 goa, ~U 

Second Order | “wa 
Partial r's 

of the "45.9347 +.54 

Third Order 


Fisher's z = .60 
SE, = .043 


The .95 confidence interval for population z is .60 + 
1,96 x .043 or between .52 and .68. when these 2z’s are 
converted back into r's, we have a .95 confidence interval 
of .48 to .59. 


Observations 


(1) It can be seen that correlation between intelligence 
and immediate achievement on the linear programme in 
Science, after partialling out anxiety, self-sufficiency and 
introversion-extraversion, is positive. 
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(2) The fiduciary probability is .95, that z lies between. 
.52 and .68, and rlies between .48 and .59. Hence 
"15.934 = .54 is significant in the sense that the population 


-r is not likely to be zero (the lower limit of the confidence 
range is .48). 


Table 3: Partial Correlation Between Anxiety and Imme- 
diate Scores Using the Linear Programme 


Partial r's "954 = -.20 
of the 


Toq = 80) te. =S 


Tog 4 = —.22 Tog.4 = = we. i = 02 
First Order fgg, = -18 43.4 = 49. "43.4 = -.49 
Partial r's j 
of the "95.937 .21 To4.13 = 23 "54.137 -.14 
Second Order 
Partial r's 
of the Ton 1g4= ~18 
Third Order 

Fisher's z = -.18 
SE, = 048 


The .95 confidence interval for population z is -.1835 + 
1,96 x .043 or between -.10 and -.27. When these z’s are 
converted back into r's, we have a .95 confidence interval 
of -.10 to-.27. 


Observations 


(1) It can be seen that the correlations between 
anxiety and immediate achievement on the linear programme 
in Science, after partialling out intelligence, self-sufficiency 
and introversion-extraversion, is negative. 


(2) The fiduciary probability is .95, that z lies between 
-.10 and -.27 and r lies between -.10 and -.27. Hence 
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"95.134 =-.18 is significant in the sense that the population 
r is not likely to be zero (the lower limit of the confidence 
range is -.10). 


Table 4 Partial Correlations Between Self-Sufficiency and 
Immediate Scores Using the Linear Programme. 


Partial r's "354 = 02 "34.4 = 749 "54.4 =~ 18 


of the "39.4 = 7122 T3904 = 7-22 "59,4 = ~-20 
First Order ‘59.4 = -.20 "40.4 =. .30 "49.4 = 30 
Partial r's i 

of the "35427 27 | 134.1425 -46 | 54 49 = -.07 
Second Order 

Partial r’s 

of the "35.194 = -.07 


Third Order 


Fisher's z = -.07 
SE, = 043; 


The .95 confidence interval for population z is ~.06939 
+ 1.96 x .043 or between -.15 and +.01. When these 2's 
are converted back into r's, we have a.95 confidence 
interval of -.15 to + .01. 


Observations 


(1) It can be seen that the correlation between self- 
Sufficiency and immediate achivement on the linear pro- 
gramme in science after partialling out intelligence, anxiety 
and introversion-extraversion, is negative. 


(2) The fiduciary probability is .95, that z lies between 
-15 to +.01 and r lies between -.15 to +.01. Hence "95,1247 


*-.07, is not significant. 
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Table 5: Partial Correlations Between Introversion-Extra- 
version and Immediate Scores Using the Linear 


Progrgmme. 
Partial r's 149.4 = .30 r434 = 491 "qq = -02 
of the t451 = -.13 "404 = .30 T5904 = -.20 
First Order rgg4 = -.20 T394 = 722 "30.4 = -.29 
Partial r's | 
of the "45.127 -.07 i "43.197 -.46 "53,49 -.03 
Second Order 
Partial r’s 
of the "45.193 = -06 
Third Order 
Fisher's z = ~06 
SE, = .043 


The .95 confidence interval for population z is —06054 


+ 1,96 x .043 or between -.14 and +.02. When these z's 
are converted back into r's, 


we have a .95 confidence 
interval of -.14 to +.09, 


Observations 


(1) It can be seen that the correlation between intro- 
version-extraversion and immediate achievement on the 
linear programme in Science after partialling out intelligence, 
anxiety and self-sufficiency, is positive. 


(2) The fiduciary probability is .95, that z lies between 
-.15 and +.02. Hence r 


45,93 = 96, is not significant. 
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Table 6: Partial Correlations Between Intelligence and 
Retention Scores Using the Linear Programme 


Partial r’s t46.2 = -47 | 442 = -08 gag = 13 


= | = N 

of the "43.9 = 02 | "43.2 = 02 Tg3.0 = -12 
First Order tego = 12 | tágo ==45 | r439 = -.45 
Partial r’s | | 
of "the Meas = | "14,23 = wT "64.03 = ~09 
Second Order 
Partial r’s 
of the "16,2347 48 
Third Order 

Fisher's z = .52 

SE, = .043 


The .95 confidence interval for population z js 50 + 
1.96 x .043 or between .44 to .60, When thses z's are 
converted back into r's, we have a .95 confidence interval 
of .41 to .54, 


Observations 


(1) It can be seen that the correlation between intelli- 
gence and retention scores on the linear Programme in 
Science, after partialling out anxiety, self-sufficiency and 
introversion-extraversion, is positive. 


(2) The fiduciary probability is .95, that z lies between 


-44 and .60, and r lies between .41 and. z = 
0, and r lies nd .54. Hence "16,034= 


-48, is significant in the sense that the Population r is not 
likely to be zero (the lower limit of the confidence range 
is .41), 
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Table 7: Partial Correlations Between Anxiety and Reten- 
tion Scores Using the Linear Programme 


Partial r's Tog. = -.13 Toque = 30 64.4 = -.13 
of the Tog = -.22 To3.4 = -.22 "63.1 = .04 
First Order 63.4 = 04 "43.4 = -.49 "43.4 = 7-49 
Partial r's | 

of the 95.43 = 712 | To4.43= 23| 164,13 = 7-18 
Second Order Í 

Partial r's 

of the "96.134 = 7-13 

Third Order 


Fisher's z = -.13 
SE, = 043 


The .95 confidence interval for population z is -.128 
+ 1.96 x 043 or between -.04 to -.21, When these z's 


are converted back into r's, are have a .95 confidence 
interval of -.04 to -.21, 


Observations 


(1) It can be seen that the correlation between anxiety 
and retention scores on the linear programme in Science, 
after partialling out intelligence, self-sufficiency and intro- 
version-extraversion, is negative. 


(2) The fiduciary probability is .95, that z lies between 
~.04 and -.21, and r lies between -.04 and -.21. Hence 
"96.134 =-.13, is significant in the sense that the popula- 


tion r is not likely to be zero (the lower limit of the con- 
fidence range is -.04). 
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Table 8 : Partial Correlations Between Self-Sufficiency 
and Retention Scores Using the Linear Pro- 


gramme. 
Partial r's tag, = 04 "34.4 = 749 "64.4 = a183 
of the "304 = —.22 lgo 14 = 22 T621 = -.13 
First Order e601 = -.13 "494 = -830 "49.4 = 7-30 
Partial r's 
of the "36.10 .01 134.497 -.46 "64.19 = -11 


Second Order 


Partial r's of 
the Third "36.104 = -.042 
Order 


soe 


Fisher's z = -.042 
SE, = .043 


The .95 confidence interval for population z Is -.0417 
+ 1.96 x .043 or between -.13 to + .04. When the z's are 
converted back into r's, we have a .95 confidence interval 
of -.13 to + .04. 


Observations 


(1) It can be seen that the correlation between ` self- 
sufficiency and retention scores on the linear programme 
in Science after partialling out intelligence, anxiety and 
introversion-extraversion, is negative. ` 


(2) The fiduciary probability is .95, that z lies between 
—.13 and +.04 and r lies between -.13 and +.04. Hence 


"36.124 =-,042, is not significant. 
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Table 9 : Partial Correlations Between Introversion-Extraver- 
sion and Retention Scores Using the Linear 


Programme 

Partial r's "46.1 = -13 | ty3, = -.49 ‘63.14 = 04 
of the T4214 = -30| T494 = -30 | ten, = -13 
First Order T6212 = 7-13 | r394 = —22 f391 = 22 
Partial r's 

= aye = 46 | r = .01 
of the "46.12 43.12 | 63.12 
Second Order f- 
Partial r's 
of the "46.123 = —05 


Third Order 


Fisher's z = .05 
SE, = .043 


The .95 Confidence interval for population z is 


~ 05053 + 1.96 x .043 or between -.13 to + .03, When 
these z's are converted back into r's, we have a 95 
confidence interval of —.13 to + .03. 


Observations 


(1) It can be seen that the correlation between intro- 
version-extraversion and retention scores on the linear 
programme in Science after partialling out 


l intelligence, 
anxiety and self-sufficiency, is negative. 


(2) The fiduciary probability is .95, that z lies between 
-.13 and +.03, and r lies between -.13 and + :03. Hence 
"46.193 = -.05, is not significant. 
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Table 10: Partial Correlations Between Intelligence and 
Immediate Scores Using the Branching 


Programme 
Partial r's r472 = 35 M49 = -.08 49 = ~.09 
of the 43.0 = .02 "13.9 = .02 "73.9 = -01 
First Order M139 = -01 | "43.0 = —45 "439 = -45 
Partial r's 
of the "7.03 = 36 | "44.23 507 | 174,93 =-.08 
Second Order i K 
Partial r's 
of the "47.934 = -36 
Third Order 
Fisher's z = .38 
SE, = 043 


The .95 confidence interval for population z is .38 + 
1.96 x .043 or between .30 to .46. When these z's are 
conveted back into r's we have a .95 confidence interval 
of .29 to .43, 


Observations 


(1) It can be seen that the correlation between inte- 
lligence and immediate achievement on the branching 
Programme in Geography after partialling out anxiety, 
self-sufficiency and introversion-extraversion, is positive. 


(2) The fiduciary probility is .95, that z lies between 
‘30 and .46, and r lies between .28 and .43. Hence 


"17.234 = .36 is significant in the sense that the population 
r is not likely to be zero (the lower limit of the confidence 
Tange is .29), 
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Table 11 : Partial Correlations Between Anxiety and Imme- 
diate Scores Using the Branching Programme 


Partial r’s To97,4 =- 09 To4.4 = —.30 | "74.4 = -.09 
of the T9534 =-22 || To3.4 = -.22 73.4 = —,03 
First Order 731 = -,03 | r431 = -.49 "43.4 = ~-49 
Partial r's 
otne t2713 = -08 | fo413=-:23 | 174,137 -08 
Second Order 
Partial r's 
of the 97.134 = -.07 
Third order 
= eee 
Fisher's z = ~.97 
SE, = .043 


The .95 confidence inter 
1.96 x .043 or between -, 
are converted back into r 
interval of —.15 to + 02, 


val for population z is -.06575 
15 to + .09. When these z's 


r's, we have a ‘95 confidence 


Observations 


(1) It can be seen that the correlation between anxiety 
and immediate achievement on the branching programme 
In Geography after partialling out intelligence, self-suffic- 
iency and introversion-extraversion, is negative. 


(2) The fiduciary probability is -95, that z lies between 
-15 and + .02, and r lies between -.15 and + .02. Hence 
"97.134 = -.07, is not significant. 
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Table 12 : Partial Correlations Between Self-Sufficiency 
and Immediate Scores Using the Branching 


Programme 
Partial r's "374 = 03 "34.4 =7-49 "74,4 = 7-09 
of the 304 = 7-22 "394 = 7-22 "79.4 = 7.09 
First Order "974 = -.09 r494 = -80 Tg9.4 = +30 
Partial r's Ane aie 
ofthe fe7ta = 01- | fg4,12546. | tay 49=-.06 
Second Order 
Partial r's 
of the "37 494 = 02 
Third Order 


Fisher’s z = -.02 
SE, = .043 


The .95 confidence interval for population z is ~.02412 
+ 1.96 x .043 or between -—.11 to + .06. When these z's 
are converted back into r's, we have a .95 confidence 
interval of -.11 to + .06. 


Observations 


(1) It can be seen that the correlation between self- 
Sufficiency and immediate achievement on the branching 
Programme in Geography after partialling out intelligence, 
anxiety and introversion-extraversion, is negative. 


(2) The fiduciary probability is .95, that z lies between 
~11 and + .06 and r lies between -.11 and + .06. Hence 


"87.124 = -.02, is not significant. 
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Table 13 : Partial Correlations Between Introversion-Extra- 


version and Immediate Scores Using the 
Branching Programme 


Partial r's "47.4 = -.09 | 143.4 =7 49 173.4 = 03 
of the "794 = —.09 T4217 .30 r794 = ~09 
First Order "49.4 = .30 | "30.4 allies 132.1 ee 
Partial r's 

of the T4:.127 -.06 "43.49 = ~-46 "g3.49= 01 
Second Order RS 

Partial r's 

of the T47.123 = -.07 


Third Order 


Fisher’s z = -.07 
SE, = .043 


The .95 confidence interval for population z is -.06911 
+ 1.96 x .043 or between -.15 to +.02. When these z's 


are converted back into r's we have a .95 confidence 
interval of -.15 to +.02. 


Observations 


(1) It can be seen that the correlation between intro- 


version-extraversion and immediate achievement on the 


branching programme in Geography after pariialling out 
intelligence, anxiety and self-sufficiency, is negative. 


(2) The fiduciary probability is .95, that z lies between 
~15 and +.02, and r lies between -.15 and +.02. Hence, 
"47.193 = ~-07 is not significant. 
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Table 14 : Partial Correlations Between Intelligence and 
Retention Scores Using the Branching Programme 


Partial r's t482 = 35 144.9 = -.08 | Tey = ~.10 


of the "13.9 = 02 "39 = .02 T832 = .08 
First Order "93.9 = .08 143.9 = -.45 "43.9 = =.45 
Partial r's | 

| 12 


or the t4g.03= 35 | 144.23507] "84.237 
Second Order | 
Partial r's 


of the "43,934 = 35 
Third Order 


Fisher's z = .37 
SE, .043 


The .95 confidence interval for population z is 37 + 
1,96 x .043 or between .29 to .45. When these z's are 
converted back into r's, we have a .95 confidence interval 
of .27 to .42. 


Observations 


(1) It can be seen that the correlation between intelli- 
gence and retention scores on the branching programme 
in Geography after partialling out anxiety, self-sufficiency 
and introversion-extraversion, is positive. 


(2) The fiduciary probability is .95, thatz lies between 
.29 and .45, and r lies between .27 and.42. Hence 48.2347 .35 


is significant in the sense that the population r is not 
likely to be zero (the lower limit of the confidence range 
is .27). 
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Table 15: Partial Correlations Between Anxiety and 
Retention Scores Using the Branching 


Programme 
Partial r's Tos 4 = -.10 To4.4 = -30 'g4.4 = --10 
of the a = 2 logg = =22 r831 = -10 
First Order r831 = -10 434 = 7-49 "43.4 = 749 
Partial r’s 
of the Tog.43 = —08 "94.13 = 23 "4,49 = -06 
Second Order 
Partial r’s 
of the "98.434= -07 
Third Order 


Fisher's z = .07 
SE, = .043 


The .95 confidence interval for population z is -.06702 
1.96 x .043 or between —15 to + 02 When these z's 


are converted back into r's, we have a .95 confidence 
intervel of -—.15 to + .02, 


Observations 


(1) It can be seen that the correlation between anxiety 
and retention scores on the branching Programme in 
Geography after partialling intelligence, self-sufficiency and 
introversion-extraversion, is negative, 


(2) The fiduciary probability is .95, that z lies between 
and + .02 and r lies between -.15 and + .02. Hence 
"98.134 = 07, is not significant. 


=15 
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Table 16: Partial Correlation Between Self-Sufficiency and 
Retention Scores Using the Branching 


Programme 

Partial r's "384 = 10 "34 4 = —.49 "344 = -.10 
of the ti = -22 | Teo 4 = ad Tg0.4 = 7-10 
First Order t821 = -.10 "404 = -30 | "49.4 = +30 
Partial r’s 
of the '38.12 = +.08 "34.49 = ~46 "g4.49 = —08 
Second Order ten a 
Partial r’s 
of the "38 494> .05 
Third Order 

Fisher's z =  .05 

SE, = .043 


The .95 cofidence interval for population z Is +,05393 
+ 1.96 x .043 or between -.03 to + .14. When these z's 
are converted back into r's, we have a .95 confidence 
interval of -.03 to + .14. 


Observations 


(1) It can be seen that the correlation between self- 
sufficiency and retention scores on the branching programme 
in Geography after partialling intelligence, anxiety and 
introversion-extraversion, is positive. 


(2) The fiduciary probability is .95, that z lies between 
-.03 and +.14, and r lies between -.03 and +.14. Hence 
38.124 = .05, is not significant. 
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Table 17: Partial Correlations Between Introversion— 


Extraversion and Retention Scores Using 
the Branching Programme 


Partial r’s "ag1 = ~10] 143, =-.49 "93.4 = -10 
of the T421 = +30 | Tyo, = -30 "39.4 = 7-22 
Ber Olsen tgp: = = 10) Ngo 4g == 22] tong = -10 
Partial r's 
of the  r4gq2 = ~08| "43.12 ==46 | tgp 49 = -08 
Second Order l _ ae ees =e 
Partial r's 
of the "48,193 = ~-04 
Third Order 

Fisher's z = ~.04 

SE, = .043 


The .95 confidence interval for population z is -.04294 
t 1.96 x .043 or between -.13 to +.04. When these z's 


are converted back into r's, we have a ‘95 confidence 
interval of -.13 to + .04, 


Observations 


(1) It can be seen that the correlation between intro- 
verion-extraversion and retention scores on the branching 
Programme after partialling intelligence, anxiety, 


and self- 
sufficiency, is negative. 


(2) The fiduciary Probability is .95, that z lies between 
~.13 and +.04 and r lies between -.13 and + .04, Hence 
"48,103 = ~-04, is not significant. 


In the pages to follow, the results of partial correlations 
ween the selected personality variables and the immediate 
and retention scores of linear and branching programmes 
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bet 


are given and discussed in view of the related studies and 
the hypotheses formulated. 


Table 18 : Partial Correlations Showing the Inter-relation- 
ship Between Programme Types and Intelligence 


r between r between 
Programme intelligence Signifi- intelligence Significa- 
Type & immediate cance & retention nce 
score score 
Fe ee 
Linear 0.54 Significant 0.48 Significant 
at .05 level at .05 level 
Branching 0.36 Significant 0-35 Significant 
at .05 level at .05 level 


RESULTS AND DISCUSSION 


Intelligence and Achievement on PLMs : 


1. There is significant and positive relationship between 
the achievement on both the types of PLM and intelligence. 
The null hypothesis that population r between intelligence 
and achievement on PLM is zero could, therefore be 
rejected. 


The studies which support the positive and significant 
correlation between intelligence and achievement on PLM 
are those of Woodruff, Faltz, Wagner (1966), Hatch and 
Flint (1962), Lambert (1962), Reed and Hymann (1962), Shay 
(1961), Eigen and Feldhusen (1964). 


The study by Silberman (1961) supports the significant 
positive relationship between intelligence and amount of 
learning when students were taught with a programme 
using multiple choice answers (branching programme). 


The study conducted by Alter (1962) supports the 
Significant and positive relationship between intelligence 
and retention scores on PLM. 
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The studies which show results contradictory to 
the results of the present investigation are those of Porter 
(1961), Porter (1959), Keisler (1959), Glaser and Reynolds 
(1962), Jensen (1963). These studies show low and some- 


times negative correlations between intelligence and 
achievement on PLM. 


2. The corelations between intelligence and achieve- 
ment on the linear programme are higher than those 
between intelligence and achievement on the branching 
programme. The significant correlations between intelligence 
and achievement on PLMs are in conformity with the basic 
assumption that programmed learning materials being 
carefully structured, cater to the individual needs of the 
pupils—in terms of their intellectual ability. Intelligence, 
according to the general belief of the advocates of progra- 
mmed learning, does not correlate significantly either with 
the immediate scores or with the retention scores. The 
results of the present investigation rule out this belief. as 
the correlations between intelligence and achievement on 
PLMs are significant. But the magnitude of correlations 
between intelligence and retention scores is slightly lower 
than that between intelligence and immediate scores. 

3. The correlations between immediate scores on linear 
and branching programmes are higher than the correlations 
between retention scores on linear and branching 
programmes. This may be due to certain factors like 
interest in the subject, attitude towards the subject, 
experiences with the learning material etc. which operate 
during the period between the immediate testing and delayed 
testing and hence may affect retention. 


Inferences 


1. The results indicate that, with time lapse, intelligence 
appears to have less influence over achievement on both 
the types of programmes. 

2. As the correlation between intelligence and 
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achievement on the branching programme is lower 
than that between intelligence and achievement on 
the linear programme, it is possible to minimise the individual 
differences on intellectual ability by using branching 
programmes. 


Table 19 : Partial Correlations Showing the Interrelation- 
ship Between Programme Types and Anxiety 


r between r between 
Programme anxiety and Significance anxiety Signifi- 
type immediate and reten- cance 
score tion score 
Linear -0.18 Significant -0.13 Significant at 
at .05 level -05 level 
Branching -0.07 Not signifi- -0.07 Not Signifi- 


cant cant 


_-_ —Ő— 


RESULTS AND DISCUSSION 


Anxiety and Achievement on PLMs : 


1. There is negative and significant relationship between 
anxiety and achievement on the linear programme. The null 
hypothesis that population r between anxiety and achieve- 
ment on PLM is zero could, therefore, be rejected as far 
as the linear programme is concerned. 


The studies which support this finding are those by 
Flynn and Morgan (1966), Gangopadhyaya (1971), McCandless 
and Castaneda (1956), Feldhusen and Klausmeier (1962), 
Flanders (1951), McKeachie et al.(1955), Sarason et al.(1960a), 
Sarason (1960b), Costello (1964) and O'Reilly (1969). 


However, the studies by Traweek (1964), Knight and 
Sarsenrath (1966), Bellino (1969), and Ripple (1969) reveal 
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that anxious students achieved more when taught through 
PLM. Bellino's study ( 1969) showed the significant 
relationship between anxiety and retention scores. These 
studies do not support the finding of the present 
investigation. 


2. Anxiety is significantly related to achievement on 
the linear programme. 


3. The correlations between anxiety and the achieve- 
ment on the branching programme are not significant. 


inferences 


1. Within the limitations of the present inquiry it 
appears that anxious children tend to achieve less 
On programmed learning material. 


2. Anixety does not seem to influence achievement 
on the branching programme. The explanation given 
for selecting the wrong answers, as it Is given in 
the branching programme, seems to have a 
facilitating effect on achievement of the anxious 
pupils. 


3. As anxiety is not significantly related to achieve- 
ment on the branching programme, the effect of 
anxiety can be ironed out by giving branching 
programmes. 


4. Anxious children are likely to retain less when they 
learn by a linear programme but anxiety does not 
seem to affect retention if the subject matter is 
learnt by a branching programme. 
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Table 20: Partial Correlations Showing the Interrelation- 
ship Between Programme Types and Self- 


Sufficiency 
r between r between 
Progra- _ self-suffici- Significance self-suffici- Significance 
mme type ency and ency and 
immediate retention 
score score 
Linear -0.07 Not -0.042 Not 
Significant significant 
Not Not 


] Branching -0.02 significant +0.05 significant 
Paaa eee aaa 


RESULTS AND DISCUSSION 
Self-Sufficiency and Achievement on PLMS: 


1. There is no significant relationship between self- 
sufficiency and immediate and retention scores on the linear 


programme. 


2. There is no significant relationship between self- 
sufficiency and immediate and retention scores on bran- 
ching programme. The null hypothesis that population r 
between anxiety and achievement on PLM is zero could, 
therefore, be retained. 


Inferences 


1. The achievement on both types of programme is 
not influenced by self-sufficiency as it is evident 
by non-significant correlations. It appears from 
this result that the characteristics such as being 
independent, resolute, going one's own way, 
making one’s own decisions etc. do not have 
any relation with learning the programmed way. 


2. The probable reason for non-significant correla- 
tions between self-sufficiency and achievement on 
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PLMs can be that the present educational system 
provides little opportunity for the pupils to be 
self-sufficient as the learning situation is tightly 
structured and the methods are outdated. Asa 
result, few pupils show the qualities which would 
make them self-sufficient. 


Table : 21 Partial Correlation Showing the Interrelationship 
Between Programme Types and Introversion- 
Extraversion. 


Program- r between Significance r between — Signifi- 


me type l-E and l-E and cance 
immediate retention 
score score 
Not Not E 
Linear - 0.06 significant - 0.05 significant 
Not Not 
Branching - 0.07 significant - 0,04 significant 
ae Se Ee a 


RESULTS AND DISCUSSION 


Introversion-Extraversion and Achievement on 
PLMs: 


1. There is no significant relationship between intro- 
version-extraversion and immediate and retention scores 
on the linear programme. 


2. There is no significant relationship between intro- 
version-extraversion and immediate and retention scores on 
branching programme. The null hypothesis that population 
r between introversion-extraversion and achievement on 
PLM is zero could, therefore, be retained. 
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Not a single study from those reviewed by the investi- 
gator supports the findings. The studies by Leith and 
Trown (1970), Leith and Davis (1967), Leith (1968a), Leith 
and Bossett (1967), and Leith and Wisdom (1969) show that 
introverts learn better when the learning task is well-struc- 
tured and highly prompted. 


Inferences 


1. Introversion-extraversion does not come in the way 
of pupils' achievement on either linear or branching 
programmes. The theoretical considerations suggest that 
a pupil who shows inhibitory emotional expression and 
withdraws from social contacts would find it easier to 
learn by programmed learning material as it does not 
require him to face the teacher or his peer group. How- 
ever, the findings of the present investigation are in contrast 
with the theoretical considerations and the findings of 
previous studies. It is assumed that introverts would be 
at an advantage where learning situation does not require 
them to interact with other people. But at the same time, 
extraverts are not at a disadvantage in such a situation 
because when they can interact with people without any 
inhibitions there won't be any difficulty for them to inte- 
ract with the learning meterials such as programmed 
learning materials. This may explain why the present 
investigation does not show any relationship between 
introversion-extraversion and achievement on PLMs. 


2. Being an introvert or extravert does not help in retent- 
ion of the subject matter learnt previously by programmed 
learning material. 

A comprehensive table giving the total image of the 
results of the investigation is given below. The observa- 
tions follow the table. 
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Table 22: Partial Correlations Showing the Interrelation- 


ship Between All Personality Variables and 
Immediate Scores and Retention Scores on 
Linear and Branching Programmes 


EE EE eee 
Personality Linear Linear Branching Branching 


variables Progra- Progra- Programme Programme 
mme imme mme rete immeiate retention 

diate ntion score score 
score score 

Intelligence 54 48 +36 35 

Anxiety -.18 -.13 -.07 -.07 

Self-sufficiency -.07 -.04 -.02 .05 

Introversion- 

extraversion - -.06 -.05 -.07 -.04 


OBSERVATIONS 
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(i) 


(ii) 


(iii) 


(iv) 


There is little relationship between personality 
variables and achievement on PLM. 


Intelligence being a major factor underlying 
academic achievement, correlates positively with 
the achievement on PLM. 


Though carefully structured PLM should help 
the low achievers to achieve the criterion, their 
low intellectual ability may restrict their achieve- 
ment by not making clear certain concepts, how- 
ever intelligible they may be, 


Intelligence is not associated with retention scores 
on PLM as much as it is with the immediate 
scores on PLM because besides intelligence, 
there are many other factors which contribute to 
retention, such as interest in the subject, attitude, 
the method of instruction etc. 


(v) As branching programme makes provision for 
making errors and rectifying them, low achievers 
have chances of learning better from the bran- 
ching programme. This is indicated by the 
correlation, .86 between branching programme 
and immediate scores on PLM, which is lower 
than the correlation, .54, between linear programme 
and immediate scores on PLM. 


(vi) Anxiety is negativaly related to the achievement 
on both the types of PLM which indicates that 
anxiety does come in the way of learning through 
PLMs. A study by Cattell and Scheier (1963) 
supports this finding. These authors had concluded 
that in general there was a slight negative rela- 
tion between anxiety and academic achievement, 
that is, low anxiety tended to be associated with 
better grades, high anxiety with lower grades. 


(vii) The relation between anxiety and retention scores 
is lower than that between anxiety and imme- 
diate scores on PLMs which shows that being more 
anxious does not affect one's retention as much 
it affects one’s immediate achievement. 


(viii) There is no significant relationship between 
anxiety and achievement on branching programme, 
This result indicates that anxiety is not related 
to the achievement on branching programme. 


(ix) There is no significant relationship between self- 
sufficiency and achievement on both the types 
of PLMs. This result indicates that this persona- 
lity characteristic is not related to the achieve- 
ment on PLMs. 


(x) As the correlations between introversion-extra- 
version and achievement on both the types of pro- 
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grammes are not significant at.05 level, it can 
be said that being introvert or extrovert does not 
- ‘hamper achievement through PLMs. 


The present investigation advocates the use of pro- 
grammed learning material for the pupils having varied 
personality characteristics. It also suggests that rather 
than confining ourselves to the two popular styles of 
programming, viz., linear and branching, efforts should be 
made to evolve different styles so as to make programmed 
learning more effective and suitable for Indian conditions, 
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Relationship Between Anxiety, 
Persistence And The 
Performance on A ‘Programme’* 


— Here the author reports a study which was designed to find 
out the relationship between two personality variables (viz. anxiety 
and persistence) and the performance on Programmed Learning 
Material. Four groups of students having different levels of anxiety 
and persistence were selected by administering a test of anxiety and 
a test of persistence and their performance on a ‘programme’ was 
noted. The ‘programme’ used for this investigation employs the 
Skinnerian way of programming which requires a student to construct 
@ response overtly. A per-test on Mathematics was administered to 
all the four groups. Co-variance technique was used for analysing the 
data. No significant differences in the performance on the ‘programme’ 
between the students of any two of the four groups having different 
levels of anxiety and persistence were revealed. 


INTRODUCTION 

The present investigation into the relationship between 
two personality variables (viz. anxiety and persistence ) 
and the performance on a ‘programme’ is an attempt to 
probe into the possibilities of utilising Programmed Learn- 
ing Material (PLM) in a classroom comprising students of 
varied personality factors. 

Some of the studies conducted in the past suggest some 
relationship between anxiety, persistence and academic 
achievement. Sarason (1957), Spielberger and Katzenmayer 
(1959), Cook (1959), Spielberger (1962), Burton (1966) and 


* A part of this research paper was published in Indian Educational 
Review, July 1973, Vol. 8, No. 2, National Institute of Education, 
(NCERT), New Delhi, 
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others found that there exists a significant negative corre- 
lation between anxiety and academic achievement. Sarason 
(1957) found significant negative correlation between 
‘test anxiety’ and measures of scholastic aptitude but a 
significant positive correlation between ‘general anxiety’ 
and college grade point averages (GPA). Spielberger and 
Katzenmayer (1959), using Tayler's Manifest Anxiety Scale, 
reporteda_ significant negative correlation between anxiety 
and achievement. Cook (1959) found that honours students 
with low scholastic ability had significantly more anxiety 
than those with high ability. Spielberger (1962) found that 
there was a negative relationship between anxiety and 
achievement in students of medium intelligence while in 
highly intelligent subjects, anxiety facilitated performance. 
Burton (1966) too found that the high achieving students are 
not very anxious and not emotionally disturbed. The results 
given above have also been verified in India by the recent 
studies conducted by Saxena (1965) and Sinha (1966). 


Sarason and Mandler (1952), Malarazzo, Viett, Guze 
and Saslow (1954) and David and Erikson (1955) did not 
find any significant relationship between the manifest 
anxiety and college grade point averages. 


Savage (1962) presented evidence for a U-shaped 
relationship between anxiety and performance. Fein (1963) 
also found a curvilinear relationship between these two 
variables. Sharma (1970), in his study also, found a curvi- 
linear relationship between these two variables thus supp- 
orting the inverted U-hypothesis. Singha (1971) in his latest 
study found no relationship between anxiety and academic 
achievement. 


In the area of programmed learning, a study reported 
by Fishman (1962) showed no significant influence of 
personality factors on the variability in the prediction of 
academic performance. 
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D ck and Seguin (1962) studied personality characte- 
ristics as related to student performance on programmed 
learning. In this study, one group of students was paired 
on the basis of similarity in dominance-submissiveness 
scores, other group on the basis of dissimilarity. No signi- 
ficant differences were found between the performance on 
programmed learning material and personality characteristics. 


In the study by Lambert, Miller and Wiley (1962), intell- 
igence was found to be significantly associated with the 
amount of information acquired from the programme. 
The study by Feldhusen and Eigen (1963) showed that 
the variance in learning which might be attributed to 1I Q 
seemed less essentral than that which might be attributed to 
general achievement level. In no study | Q perse was found 


to be the fundamental learner variable in programmed 
instruction. 


The study conducted by Leith (1968) brings in another 
dimension. Here the instructional method showed a signi- 
ficant positive relationship with extraversion and a 
significant negative relationship with neuroticism (general 
anxiety). In other words the greater the degree of anxiety 
the lower the test score. 


A further study by Shadbolt and Leith (1967) showed 
that the extroverts were more successful than introverts 
with the discovery type of programme. Introverts were 
good with the clearly structured and well-guided learning 
material, though extroverts were significantly poorer with 
this type of learning, Over all, non-anxious (below the 
median) subjects were better than anxious ones, 


A study was reported by Leith and Wisdom (1969) on 
the effects of error making and personality on learning. 
The anxious subjects were found to be poorer than stable 
ones. This indicates that anxiety does interfere with lear- 
ning and performance. Trown and Leith (1970) however 
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showed that individuals with greater anxiety (scores above 
the median) achieved higher, though no significant differen- 
ces were found. 


A number of studies related to persistence and acad- 
emic achievement have also been conducted by a number 
of investigators. Fernald (1912), Ryans (1989), Crutcher 
(1939), Thornton (1940), MacArthur (1951), Burt (1954) and 
others found asignificant positive relationship between persis- 
tence and academic achievement. This result has also 
been verified in India by Bhattacharya (1968). 


The possibility thus arises that when the stress of 
difficulty is avoided, as in small step programmes, perso- 
nality differences do not emerge, but when the mental 
effort is greater, as in the studies cited earlier, personality 
factors have some influence on achievement. 


A survey of the earlier researches in the field of 
personality dimensions as related to the efficacy of pro- 
grammed learning makes the investigator feel that there 
is hardly any attempt to study the role of persistence, 
though a handful of studies included anxiety as one of the 
variables. This was the prime motivation for the investi- 
gator to take persistence as one of the personality vari- 
ables in the present study. 


The purpose of the present study was to find out the 
relationship between anxiety, persistence and performance 
on a programme. 


OBJECTIVES OF THE PRESENT INVESTIGATION 


The objectives of the present investigation were as 
follows : 


(i) to explore the effects of anxiety, and persistence 
on the performance on a programme. 
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cii) to explore the existing relationship between personality 
variables and performance of the students on a 
programme. 

(iii) to explore the possibilities of using programmed learning 
technique in Indian classrooms. 


THE TERMS DEFINED 


For the purpose of the present inquiry the following 
definitions were accepted. 

(i) Anxiety : In this investigation anxiety means a chronic 
complex emotional state with apprehension or dread as 
its most prominent component, characteristic of 
various nervous and mental disorders. 

(ii) Persistence : By persistence the investigator means a 
personality factor which helps one to continue a parti- 
cular activity despite the obstacles and objections 
coming in one's way. 

(iii) Performance : In this investigation the term ‘perfor- 
mance’ means the pupils’ achievement on the 
criterion test administered after the pupils completed 
the ‘programme’. 

(iv) Programme : The word ‘programme’ in this investig- 
ation reters to a programmed learning material 
prepared on the basis of the principles of programmed 
learning. The programme used for this investigation 
employs the Skinnerian way of programming which 
requires a student to construct a response overtly. 


SCOPE AND LIMITATIONS 


(i) For the present inquiry it was decided to restrict the 
experiment to English medium school of the city of 
Baroda. 

(ii) The programme selected is a linear one prepared by 
Shah (1969) titled, “A Programme on Addition and 
Subtraction of Directed Numbers”. 
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(iii) The present investigation covers only two personality 
variables, viz., (i) Anxiety and (ii) Persistence. Although 
many personality variables could be thought of for 
such a study, the investigator decided to concentrate 
on two only. 

(iv) The sample includes the students of std. VIII only. 


HYPOTHESES 
The hypotheses made in this investigation were as 
follows 


There are no significant differences in the perfor- 
mance on a ‘programme’ between the students having 


(i) high anxiety-high persistence and high anxiety-low 


persistence. 
(ii) high anxiety-high persistence and low anxiety-high 


persistence. 
(iii) high anxiety-high persistence and low anxiety-low 


persistence. 
(iv) high anxiety-low persistence and low anxiety-high 


persistence. 
(v) high anxiety-low persistence and low anxiety-low 


persistence. 
(vi) low anxiety-high persistence and low anxiety-low 


persistence, 
TOOLS 

For the purpose of the present investigation the follow- 
ing tools were used : 

(a) IPAT Anxiety Scale 


This scale was designed and constructed by Cattell 
and Scheier (1957). This scale has been widely used by a 
number of investigatiors in order to measure anxiety. It is 
applicable to all particularly to the age group of 14 or 15 
years and above. The reliability co-efficients obtained by 
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different investigators by test retest, split-half or K-R 
method were found to vary between 0.80 to 0.93. 


The construct or concept validity of the test was est- 
imated by different investigatots and was found to vary 
from 0.85 to 0.90 for the total scale. The external, concerete 
validity of the test was found to vary from 0.30 to 0.40 in 
different experiments. 


(b) Persistence Test 


This test was constructed by Bhattacharya (1963). Per- 
sistence of the high school students can be measured 
using this test. The reliability co-efficient of the test was 
found to be 0.75 when measured by test-retest method. 
The same when measured by split-half method and correct- 
ed by Spearman-Brown formula to full test length was 
found to be 0.71. The validity of the test was also found 
out by Calculating the correlation between the scores on 
the test battery and the ‘teachers agreed ratings’. The co- 
efficient of correlation was found to be.69. 


(c) Programme 


For the present investigation a programme in Algebrai. e. 
“Addition and Subtraction of Directed Numbers” prepared 
by Shah (1969) was selected. It is a linear programme ha- 
ving 95 frames. 


(d) Pre-test 


A teacher made test in Algebra was used as the pretest 
in order to measure the pre-treatment performance of the 
students on that particular subject. The score range of 
this test is from 0 to 20 


SAMPLE 


On the bases of the scores obtained by the students 
on anxiety and persistenee tests, four groups were formed, 
the total sample being equal to eighty. Amongst these 
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eighty students, twenty students had high anxiety-high 
persistence, twenty students had high anxiety-low persi- 
stence, twenty students had low anxiety-high persistence. 
and twenty students had low anxiety-low persistence The 
sample was drawn from the English medium schools of 
the city of Baroda. 


PROCEDURE 


First, the anxiety test and the persistence test were adm- 
inistered to the students. According to the scores obtained 
by the students on the respective tests students having 
high anxiety-high persistence, high anxiety—low persistence, 
low anxiety-high persistence and low anxiety-low persistence 
were grouped. Then from each group twenty students were 
randomly selected for the experiment. The test on mathe- 
matics (pre-test) was administered to those eighty stude- 
nts and the scores obtained were tabulated. Then the 
programme was given. As soon as the students completed 
the programme, the criterion test was administered and the 
performance of the students on the criterion test was 


noted. 
Co-Variance Technique 


Again the four groups were not initally equally matched 
on the basis of any criterion. So in order to match them 
equally, analysis of co-variance technique was applied. 
Here the score of the students on the pretest ( pre-treat- 
ment performance ) was considered as X variable and 
scores on the criterion test of the programme (post-treat- 
ment performance) was considered as Y variable. 


RESULTS 


The effects of anxiety and persistence on the perfor- 
mance on the programme was tested using the analysis of 
co-variance technique. The following tables are self-explana- 
tory of the experimental data and results observed. 
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Table 1: Name of The Experimental Groups 


PERSISTENCE 


High Low 
A 
N High A B 
X > 
l 
E Low Cc D 
F 
Y 


Table 2 : Scores Obtained by the Four Groups on Pre-test 
(X) and Post-Test (Y) 


Group A Group B Group C - Group D 


High Anxiety High Anxiety Low Anxiety Low Anxiety 
& High persi- & low persi- & High persi- & low persi- 


stence stence stence stence 
X1 OERA R a RT YS X4 Y4 
10 15 8 11 14 11 9 15 
12 15 10 10 12 13 4 11 
18 12 1 17 10 10 12 13 
10 11 42 12 8 14 10 12 
4 11 8 13 4 11 7 10 
8 12 9 12 10 11 14 11 
9 10 10 11 11 12 13 13; 
ai 11 11 10 14 11 6 9 
10 10 13 15 11 15 11 8 
10 11 6 10 9 12 10 13 
8 18 5 10 10 13 12 10 
4 11 3 9 7 10 8 11 
9 10 12 13 13 9 8 15 
12 6 10 12 18 13 10 13 
11 11 9 11 15 10 13 12 
9 AT 8 10 10 11 10 11 
13 11 11 10 12 16 11 11 
12 13 13 11 7 13 7 9 
T 8 9 9 4 11 14 13 
e 10 4 10 13 13 3 12 
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Table 3 : Mean Score Obtained by the Four Groups on 
Pre-Test and Post-Test f 


Group A B Cc D 
Pre-test 9.20 9.40 10.60 9.60 
Post-test 11.65 11.30 11.95 11.60 


Table 4 : Analysis of Variance of the Post-Test Scores 
For The Four Groups 


Source of df 5.9; M. S. F Significance 
Variation 
Among means 3 4.25 1.42 Not signifi- 
30 cant at .05 
level 


Within Gorups 76 356.50 4.69 


Here F-ratio is not significant (the tabulated value of 
F .05 is 2.72). This indicates that there is no significant 
difference on the performance of the programme (i. e. 
post-test scores) between the students of any two of the 
four groups. 


Table 5 : Analysis of Co-Variance of The Pre-Test and 
The Post-Test Scores for The Four Groups. 


Source of df s.sx  s.sy s.sxy s.sy.x M.sy.x Fy.x Signifi- 


variance cance 
Among 
means 3 23.20 4.25 7.60 3.20 1.07 
.23 Not 
Within signifi- 
Groups 75 687.60 356.50 48.40 353.09 4.70 cant at 
.05 
level 


no 


Since Fy.x is not significant even at .05 level, it can 
be inferred that the difference between any two groups 
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on the performance of the programme is not statistically 
significant. Hence anxiety and persistence have no signifi- 
cant effect so far as the performance of the students on 
the criterion test of the programme is concerned. 


Table 6 : Adjusted Mean of Criterion Test Scores of 
Four Groups. 


Group N Mx My Adjusted mean 
My.x. 
OO 0120 11.65 11.70 
B 20 9.40 11.30 11.34 
Cc 20 10.60 11.95 11.90 
D 20 9.60 11.60 11.62 
Total No, General General General 
of Students Mean Mean Mean 
=80 =9.92 =11.62 =11.64 
Table : 7 Significance of Difference Between Adjusted 
Means of any two Groups. 
Groups Difference i Significance at 
between means .05 level 
A and B 0.36 Not significant 
B and C 0.20 Not significant 
A and D 0.08 Not significant 
B and C 0.56 Not significant 
B and D 0.28 Not significant 
C and D 0.28 Not significant 


Table 7 shows that the differences between the Adj- 
usted means of any two groups are not significant even at 
-05 level. Therefore all the hypotheses are accepted. 


148 


DISCUSSION AND CONCLUSION : 


The significant observations of the present experiment 
may be listed as follows. 


(i) It can be seen that the overall differences between 
the mean scores obtained by the students of the four 
groups on the criterion test of the programme are not 
significant at .05 level (Table 4). 


(ii) It can also be noted that the differences between the 
adjusted means of criterion test scores of any two 
groups are also not significant at any level (Tables 
6 and 7) 


(iii) The four groups could be arranged according to merit 
(on the basis of mean criterion scores, Table 3 ) in 
the following order : C, A, D, B. 


Position Group Personality trait 

First G Low Anxiety and high per- 
sistence 

Second A High Anxiety and high 
persistence 

Third f D Low Anxiety and low 
persistence 

Fourth B High Anxiety and low 


persistence 


As the differences between the adjusted means are 
not significant (Table 7), it can be said that the four 
groups are equally efficient as far as the performance 
on the ‘programme’ is concerned. 


(iv) There exists no significant relationship between anxiety 
persistence and the performance on a programme. 


The findings of the present investigation are somewhat 
similar to some of the studies which have already been 
carried out by different investigators abroad. Leith and 
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Trown (1970) found that Individuals with high anxiety 
(score above the median) achieved higher than the 
Individuals with low anxiety, though no significant diff- 
erences were revealed. But Leith (1970) got a different 
result. He found that greater the degree of anxiety, 
lower the test scores. The result of the persent inves- 
tigation shows that there exist no significant differences in 
the performance on a ‘Programme’ between the students of any 
two groups, viz, A and B, Aand C, Aand D, RandC, B and D, 
and C and D. 


This finding of the present investigation is supported 
by the result of Shadbolt and Leith (1967), Leith and 
Bossett (1967), Wisdom and Leith (1969), Davis and 
Leith (1969), Leith (1970), and Trown and Leith (1970). 
In the present investigation, students with lower anxiety 
level achieve slightly higher on the criterion test of the progra- 


mme than the students with higher anxiety, (though the difference 
was found not significant). 


This result does not support the result of Bossett and 
Leith (1967), Davis and Leith (1967), Leith and Davis 
(1969), Trown and Leith (1970). The findings of these 
studies showed that anxious subjects were better in 
performance on a programmed learning material than 
non-anxious subjects. But the principal finding of the 
other experiments cited earlier was that non-anxious 
(below the median) subjects were better in performan- 
ce than anxious ones. The result of the present 
investigation some what supports this contention, though 
the difference was not found statistically significant. 
As mentioned earlier, the result of the present 
investigation thus show th t anxiety and persistence have 
no significant effect on the performance on a ‘programme’. \t can, 
therefore, be concluded that in the programmed lear- 
ning technique, anxiety and persistence do not interfere 
with learning and performance. Hence it can be said 
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that the programmed learning materials may cater to 
ihe needs of pupils having different personality 
traits. 
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7 


Using Programmed Learning for 
Remedial Teaching in a Rural 
Area: An Action Research 


—The paper provides an idea as to how a programme could be 
used, with profit, as remedial material to bring up the under-achiev- 
ers in Algebra. The low achievers were located from two divisions of 
std. Vill of a rural school keeping in mind IQs measured by Shah's 
Nonverbal Group Test of Intelligence and pretest scores in algebra 
based on the pretest prepared for diagnostic purposes. 
Forty nine underachievers were administered Shah's programme 
on ‘Addition and Subtraction of Directed Numbers’ followed by the 
readministration of the criterion test. Comparison between the initial 
and final mean scores on the test showed considerable improvement. 
Here is an experiment conducted on a small sample with only one 
programme on a topic in algebra, which restricts the generalisability 
of the findings to a great extent because of low precision. Observat- 
ions made should, therefore, be viewed with reservations. 


Though programmed learning in India is still in the stag- 
es of early experiments and primary applications, the idea 
is not quite unknown to the world of education. This new 
technique of instruction is gaining momentum much to the 
credit of a few organizations and persons who take deep 
interest and initiative to propagate the idea through semi- 
nars, training courses, conferences, publications and resear- 
ches. Researches carried out in India and abroad have 
proved its effectiveness and multifarious uses in the proc- 
ess of instruction. Lysaught and Williams (1966) seem to 
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be correct when they say that programmed instruction is 
useful at every stage of the continuing educational process. 
Experimental work has indicated its applicability at the pre- 
verbal level and in such areas as the instruction of retar- 
ded children. Teachers and training specialists, therefore, 
should use auto-instructional materials in the light of cu- 
rriculum needs and special requirements, such as enrich- 
ment, remediation and review. 


That performance by programmed learning is better and 
helps in retention was found by Gagne and Dick (1962). 
The immediate post-tests, both verbal and performance, 
revealed a considerable amount of learning, a little over 
90 per cent of which was retained after six weeks. The 
correlation between verbal and performance tests was 0.69 
and between the verbal and performance retests, 0.73. 
The correlations between these test grades and the stude- 


nts' previous mathematics grades ranged from 0.50 to 
0,53. 


That programmed instruction is more effective than 
conventional instruction and that the pupils learn in a sh- 
orter period through programmed text, was revealed by the 
study of Hughes and McNamara (1961). The results showed 
that programmed textbook classes completed work in a 
mean of 8.8 hours, with large individual variation. Conve- 
ntional classes took 15 hours. Experimental groups scored 
slightly higher. Students were favourable to programmed 
work, 


A similar study by Shah (1969), carried out in the Indi- 
an situation, established the superiority of the auto-instru- 
ctional programmes in respect to the learning achieved 
and the time needed over the conventional method. One 
interesting aspect of the study was that she made standard 
V children learn standard VIII algebra through auto-instr- 
uctional programmes. It worked well except that the stud- 
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ents of std. V needed explanation of a few technical terms 
while going through the programme, and they took almost 
double the time. 


Oak (1971) found that the highest percentage of 
errors on the programme was only 4.29. On the 
criterion test also, only two students showed a percentage 
of errors exceeding 10. The timeetaken by the seventh 
graders to learn ‘ratio and proportion’ by a programme 
was half as much as the time taken by those who learnt 
it by the traditional method. An opinionnaire given to the 
students to know their attitude towards programmed mate- 
tial revealed the following. 

(1) Students consider programmed material quite useful. 

(2) They appreciated the fact that programmed mater- 

ial facilitates concentration and independent study. 

(3) They liked especially the self-pacing nature of 

programmed material. 

(4) They felt that the experience of success motivated 

them in their further attempts. 

(5) In general, the students preferred programmed 

material to the traditional methods. 


Hussain (1971) studied the effectiveness of linear and 
branching programmes in two situations —rural and urban, 
and under two different conditions—supervised and unsup- 
ervised. The analysis revealed that the linear supervised 
treatment was superior to allothertreatments in the urban 
situation. In the rural situation, branching supervised treat- 
ment was superior to all other treatments. Linear non-su- 
pervised treatment is significantly inferior to all other treat- 
ments in urban as well as rural areas. The analysis also 
indicated that linear programmes work well when given 
under the supervision of the teacher. Branching supervised 
and non-supervised treatments proved to be equally effec- 
tive, though fhe branching supervised treatment was slig- 
htly better than branching non-supervised treatment. 
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Kulkarni’s study (1968) revealed that achievement of 
pupils is greater in a particular subject if the lesson is 
revised by using a programme, compared to other 
conventional methods of revision or no revision at all. 


Programmed material was used by schools in a variety 
of ways in U. S. A. School systems, both urban and rur- 
al, also tried to find a flexible use of programmed mate- 
rials. As brought about by Kulkarni (1970), in some schools, 
programmes were used for remedial work. On the bases 
of the pretest scores if it was found that a student lacked 
certain pre-requisite knowledge, these deficiencies were 
removed through assigned independent work employing 
programmed material. Even in regular classroom instruction, 
if it was found that the student had trouble with a certain 
topic because of a variety of reasons, programmes were 
used to remedy his deficiency. 


A common complaint is that all the innovations and 
new ideas originate and remain within the boundaries of 
the urban area and the masses in the rural area are 
usually ignored. This cannot continue for long in this era 
of mass education, in a democratic society, where all 
children are entitied to receive education according to 
their abilities. In the present study, the programmed 
learning technique was used in a remote village, Dehli, of 
Valia Taluka in the Broach District. The area is known 
for its adivassi population. 


THE PROBLEM 


The democratic philosophy of education implies an 
educational programme which suits each pupil and helps 
him develop as far as his potentiality permits. This takes 
care of underachievers, retarded children, gifted children, 
etc. The present study deals with scholastic underachieve- 
ment in mathematics and remedial teaching for improvement 
in achievement. 


158 


The scope of this study is delimited to algebra, more 
specifically, to the topic of directed numbers which is tau- 
ght to the pupils in the beginning while introducing alge- 
bra in std. VIII. A thorough knowledge of directed numbers 
is so essential for the study of algebra that without it 
further study of algebra is almost impossible. It is, 
therefore, very necessary to undertake remedial measures 
for the underachievers at the very outset. 


It was in this context that the investigators thought 
of making an inquiry into the effectiveness of programmed 
material when used for remedial teaching for the undera- 
chievers in mathematics, in a rural area. It is commonplace 
to consider mathematics a dull and drab subject. 
This popular misconception gets support from the fact 
that a good number of students actually dread Mathematics. 
It may be because the fundamental concepts are not clear 
from the beginning. The notions of ‘plus’, ‘minus’, ‘zero’ 
and the addition and subtraction of positive and negative 
numbers seem to be very crucial in the teaching of alge- 
bra. It was thought that an attempt to help the students 
develop conceptual understanding of these fundamental 
notions would be quite profitable. 


DEFINITION OF TERMS 


The clarification of the following terms would help 
get better insight into the present inquiry, 


Shah (1964) grouped the underachievers into the foll- 
owing three categories. 


(i) Dull Pupils : Such pupils are backward only due 
to lack of intelligence. 


(ii) General Backward Pupils: Such pupils are not 
dull in the real sense but their backwardness is 
due to adverse circumstances. 
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(iii) Specifically Backward Pupils: Such pupils are 
backward in arithmetic or algebra or in any other 
subject like English or Sanskrit. 


The underachievers of the present study belong to the 
third category. 


Underachiever in Mathematics : A pupil is said to be 
an underachiever in mathematics when his achievement 
in mathematics is low and his intelligence is not less 
than normal. 


Normal Intelligence; A pupil is said to possess nor- 
mal intelligence when his |. Q., measured by a standard- 
ized intelligence test, is between 85 and 110. The intelli- 
gence test used for the inquiry was the Non-Verbal Group 
Test of Intelligence prepared by G. B. Shah. 


Low Achievement in Mathematics : Achievement of 
a pupil in mathematics is considered to be low when he 
scores less than 40 per cent in the subject. 


Programmed Material: A teaching unit or sub-unit, 
planned and organized ın such a way that a learner can 
learn by himself, going through it step by step, Programmed 
material or a programme is based on the -principles of 
programmed learning. 


The programme used for the inquiry was the one on 
Directed Numbers prepared by 6G. B. Shah. It includes 
addition and subtraction of directed numbers and contains 
95 frames. | 


SAMPLE 
The sample for the inquiry was derived from the two 
divisions of std. VIII of a rural school. Those pupils were 
termed as underachievers : 
(a) whose intelligence quotient was not less than 80: 
and 
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(b) whose score in mathematics on the pre-test was 
not more than 40 per cent. 


The achievement in mathematics was determined by 
administering a teacher-made test. 


CONDUCT OF THE EXPERIMENT 


In the beginning of the study, Shah's Non-Verbal 
Group Test of Intelligence was administered to all the 
pupils of std. VIII. A pretest in algebra was also given to 
the same pupils. The pretest was prepared for the diagn- 
ostic purpose of determining the actual deficiencies of the 
pupils. 

The underachievers were located on the bases of their 
|, Q. and achievement in the pretest as mentioned earlier, 
and their specific errors were detected from their perfor- 
mance on the pretest. 


The next step was to give remedial teaching. The 
following two points are involved in remedial teaching. 

(i) Remedy in the method of teaching, and 

(ii) Removal of errors through intensive class work. 


In the present experiment, a programme on “Addition 
and Subtraction of Directed Numbers" was given to the 
underachievers selected on the basis discussed in the 
previous lines. It should be remembered that this programme 
was not used as a substitute for the teacher in charge, 
but as an adjunct to his normal teaching. 


Administration of the programme was followed by 
giving the same test which was given before the experiment 
was started. The pretest and post test results are given below. 
DISCUSSION OF RESUILTS 


It should be noted that the experiment is concerned 
with the significance of the difference between correlated 
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means obtained from the same test administered to the 
same group on two occasions. This experimental design 
is called the ‘single group’ method and it attempts to 
estimate the effect of the activity interpolated between 
test and retest. 


The formula (Garrett, 1965) used to find out the 
significance of the difference between the two correlated 
means was : 


wE . 
SEp af om, tM,” 2ra M, oy, 


where (i) M, and M, are the standard errors of initial 
and final test means, 


(ii) riz is the coefficient of correlation between 
scores made on initial and final tests, and 


(iii) SEp = Standard error of the difference bet- 
ween correlated means. 


Table 1 : Comparisons Between the Initial and the Final 
Mean Scores 


Ste OO 


Details Initial Final 
Test Test 
Number of children 49 49 
| Mean Score 26.7 (My) 76.5 (Mz) 
— 
Standard Deviations 19.0 (c1) 10.3 (03) 
| Standard errors of means 1.43 (oM,) 1.47 (cMe) 
EE ai a eer ipa] ems Deedee NL 
Difference between the means = 49.8 
Correlation between initial and final tests = .20 
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Since we are concerned with progress or gain this is 


a one-tailed test. Substituting the formula given above, 
we get 


SE 


J (1.43)? + (1.47)? - 2 x 20 x 1.43 x 1.47 


= 1,83 

The ‘t’ ratio is 49.8/1.83 or 27.2. Since there are 49 
children, there are 49 pairs of scores and 49 differences 
so that df becomes 49-1 or 48. The ‘t’ for 48 df is 2.40 at 
01 level. The obtained ‘t’, therefore, is far greater than 
2.40 and hence it can be considered very significant. It 
seems certain that the underachievers made substantial 
progress in mathematics. The progress made by the 
underachievers in mathematics can be safely attributed to 
the programme because that was the only interpolated 
activity between the pretest and the post test. 


D 


The results discussed in the previous lines point to 
the possibility of using programmed learning material for 
remedial purposes in remote villages. It is a fact that 
our rural schools do not often have competent teachers. 
Skinner (Shah, 1969) maintains that programmed instruction 
has great future in a developing country like India. 
In a message written for an Indian book on programmed 
learning in Gujarati he writes.....A shortage of teachers 
is offset in two ways: (i) existing teachers can work 
more effectively by encouraging individual study and (ii) 
programmes can be developed and disseminated in the 
areas where teachers are not yet available. According to 
the Second All-India Educational Survey (1967) there are 
2,77,137 teachers in secondary sections in India out of 
which 46.52 percent are in rural areas. The percentage of 
trained teachers in rural areas is 63.59. The percentage 
of teachers who are matriculates or below is 18.88 in 
Gujarat. In such a situation, programmed learning material 
can prove to be of great help to teachers, especially to 
untrained teachers or teachers who are matriculates or below. 
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Such a fascinating strategy as programmed learning 
should be exploited in as many ways as possible, and in as 
many areas as possible in order to derive maximum benefit 
from it. 
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A Conspectus of Studies in 
Programmed Learning 


Like all innovations in education, programmed learning 
is likely to meet with reluctance and even resistance. 
Uncritical acceptance of a new idea or a practice is the 
surest way to kill the same. It is, therefore, inevitable that 
there prevails some doubt with regard to the worthwhileness 
of programmed learning. Such a doubt should become a 
starting point of research in the area of programmed learning. 
There have been a number of studies in this area since 1954. 
As Schramm (1964) pointed out, no method of instruction 
had ever come into use surrounded by so much research 
activity; indeed, for a while it seemed that there would be 
more research than programmes, 


Fry (1963) attempted to provide classification of vari- 
ables in a programmed learning situation and discussed 
how such a classification could help consumers, producers 
and researchers. He based his classification keeping in 
view the following A to Z factors :— 


Step-presentation Media (sensory input) 

Type of Symbol Used in Steps 

Step Characteristics 

Mediating Activity (between stimulus and response 
elements) 

Response Mode (form of response) 

Response Ideational Content 

Knowledge of Results 

Reward or Reinforcement Type 
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Reward Variations 

Presentation Rate 

Branching Patterns 

Branching Control 

Repetition Practice 

Discrimination and Generalization 
Programme Length 

Programming Techniques 

Subject-matter Organization 
Subject-matter Characteristics 

Coordinate or Supplementary Presentations 
Motivation Factors 

Environmental Influence 

Individual Differences 

. Measurement of Outcome 

Training Efficiency 

Quality of Programme 

Educational Objectives (from Bloom, 1956) 


Nx*XS<CHYDOVOZErAReEH 


It should be noted that Fry's classificatory analysis 
provided an outline for research in the field. A year later 
it was Schramm who came out with the book, "The resea- 
rch on Programmed Instruction~An Annotated Bibliography”. 
The bibliography was prepared under a contract with the 
Institute for Communication Research at Stanford Univer- 
sity by a national authority on new instructional media. 
The bibliography covers the review of studies completed 
by about February 1963. Leith (1963) reported the researches 
in the field under the following ten categories :— 


1. The efficiency of programmed instruction in com- 
parison with classroom teaching and learning. 

2. Methods of presenting programmed materials. 

3. Methods of programme construction. 

Mode of response. 

Rate of response. 

+ Method of verification. 
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7. The relationship of programmed learning to 
intelligence. 

8. The scope of programmed learning. 

9. Teaching methods. 

10. Theoretical problems. 


Kulkarni (1972) reviewed some studies conducted in 
India. “Most of the studies conducted in India were done 
keeping in view the specific situations in India”. He tried to 
report the findings in regard to the following questions : 


(i) Does instructional material prepared on progra- 
mmed learning principles teach better or at least 


equally well in comparison with the conventional 
methods ? 


Gi) What would be or should be the teacher's role in 
the context of programmed instruction ? 


(iii) What about the attitude of the learners while 
going through programmed instruction ? 


Shah (1972), instead of surveying the whole field of 
researches in the area, reviewed the studies made in 
relation to response modes in programmed learning. 


In the present paper it is proposed to provide a con- 
spectus of studies and a summary of broad generali- 
zations. 


It should be noted that the purpose, here, is to review 
the findings of research in the field with a view to highlight- 
ing certain implications for the future of the movement in 
developing countries. Certain omissions in the paper should 
be seen in this context. Certain methodological issues have 
been raised toward the end of the paper so that further 
investigation in the field could be taken up on sounder 
methodological basis. 
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Let us begin with some descriptive studies. These in- 
clude questionnaire studies, attitudinal surveys, comparative 
surveys and simple experiments wherein various intervening 
variables are not controlled. 


Kulkarni and Dewan (1967) tried to apply the principles 
of programmed learning to television: lessons. The TV 
presentation of a question, followed by responding by the 
Students and feedback, enabled the students to score 
much higher. Sarkar (1969) used programmed material for 
industrial training in his experiments with workers of 
Gujarat State Fertilizers Corporation ( GSFC ) and found it 
quite effective. Kulkarni and Mullick (1968) planned a corr- 
espondence lesson unit in Statistics, both in the conventional 
way andin the programmed way. The results were in favour 
of the programmed lesson. Gupta (1968) adapted a 
programme in physics and found that considerable time of 
subject matter specialists could be saved if such progra- 
mmes are revised on the bases of local tryouts. The cost 
could also be reduced by employing representation procedure 
which might involve group pacing as is done by presenting 
the material through roll-up boards. Krishnamurthy applied 
the programmed learning technique in the training of family 
planning workers and found it more fruitful and less time- 
consuming. 


The experiments mentioned above were done with a 
view to trying out programmed learning procedures in a 
spirit of action research. Let us now turn to some inquir- 
ies made at a little higher level of precision. 


Alter (1962) tested the subjects twice : immediately, 
and again after a retention interval of 2 to 3 weeks. 
More intelligent students performed better on the retest than 
less intelligent students. 


Brooks (1961), in his Ph. D. dissertation, explored the 
relation of latency of answers to errors in programmed 
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materials. The data supported the view that longer laten- 
cies tend to go with errors. Latency was found to be 
more sensitive than error rate as a measure of difficulty. 


Eigen (1963) surveyed student reaction to programmed 
instruction. In general, students using the programmed text 
had a more favourable attitude toward programmed instru- 
ction than did those using the teaching machine. Student's 
total attitude toward automated teaching, however, 
appeared to have no relationship to how much they have 
learned by the method. He concluded that it is difficult, if 
not impossible, to conceive of a typical reaction to 
controversial statements about programmed instruction 
after a student's first exposure. Attitudes vastly differ 
from student to student. 


Feldhusen and Eigen (1963) conducted a correlation 
study and inquired into interrelationships among attitudes, 
achievement, reading, intelligence and transfer variables in 
programmed instruction. The authors concluded that ‘‘attit- 
udes of students toward programmed instruction are not 
consistently related to the youngsters’ levels or amounts 
of learning". 


Ferster and Sapon (1958) found no correlation between 
aptitude and achievement in learning from a programme. 
They reported, however, that in a mean time of 47. 5 min- 
utes, the six students learned an amount of German comp- 
arable to that presented in a first semester course. 


Gagne (1962) experimented on seven ninth grade boys 
to explore effectiveness of alearning programme designed 
to transfer training from component learning sets to anew 
activity which incorporated these previously acquired capa- 
bilities. Six of the seven boys were brought to successful 


achievement through ascending hierarchies to the final 
task goal. 
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Goldbeck, Shearer and others (1962) integrated progr- 
ammed learning with conventional classroom teaching. They 
found that a few minutes a day of Programmed learning 
integrated with conventional classroom teaching could 
raise student performance significantly higher than conve- 
ntional classroom teaching alone. Furthermore, student 
attitudes were favourable to programmes used this way 
and tended to become more favourable with longer acqu- 
aintance. This experiment has added relevance for all 
developing countries like India, because such an adjunctive 
use of programmes is going to be a practical Proposition for 
years to come. 


Hickey and Anwyll (1961) looked into effectiveness of 
programmed learning in industry. He used the programme 
on ‘Procedures of Package Billing’ and found 34 per cent 
reduction in average number of student hours needed to 
attain the criterion level of performance. 


Hickey and Laidlaw (1962) tried out programmed mate- 
rial on “Retail sales and ships store Management’ on 
U. S. Navy Supply Officers. The student who used the adj- 
unct programme saved 56 per cent of usual homework 
time (17 per cent of usual overall study time) in reaching 
the performance criterion. Instructor's lecture hours were 
reduced to 54 per cent. Attitude was generally favourable. 


In addition to the descriptive studies mentioned above, 
there are experimental studies worth mentioning here. It 
should be noted that experimental studies on response 
mode and personality variables, in relation to programmed 
learning material, have not been included here because 
they have been mentioned elsewhere in the book. 


Alter, Eigen and King (1962) studied the effect of diffe- 
rent kinds of reinforcement. In the experimental group, 
Correct responses were confirmed by telling the students 
they were correct. One group was, in addition, given small 
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trinkets for the first five correct responses, and thereafter, 
for about twentyfive percent of the correct responses. 
No significant differences in learning or test performances 
were found. 


Angell and Lumsdaine (1960) compared a condition in 
which the subject was prompted on every item with one 
in which he responded without prompting on every fourth 
item. The condition of partial prompting resulted in signi- 
ficantly more efficient learning. The results supported the 
theoretical expectation that the learner should not only be 
helped to respond correctly, but should also be given 
some practice in responding without the help of prompts. 


Angell and Lumsdaine (1962) found that when students 
were tested immediately after finishing the programme, 
scores for the vanishing and the non-vanishing version 
of the same programme did not differ significantly. Howe- 
ver, scores on a delayed retention test were significantly 


higher for the vanishing than for the non-vanishing trea- 
tment. 


Beane (1962) found that the branching programme 
was more efficient than the linear programme, timewise. 
The students expressed more favourable attitudes to word 
the linear programme. 


Briggs (1961) compared self-pacing with automated 
pacing. One group worked at its own pace; the other 
group was, paced, automatically, at the rate of about 13 
seconds per item. No significant differences were found 
in the post-test performance of the two groups. 


Krumboltz (1963) studied the effectiveness of key-word 
response vs. trivial-word response in programmed ins- 
truction vs. reading of the same material in paragraph 
form. On immediate and delayed post-tests, the key-word 
and paragraph formats scored about the same, and the 
scores were significantly higher than the trivial-word group. 
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Moore and Smith (1962) studied the effect of different 
kinds and amounts of reinforcements on learning. Different 
experimental groups were given (a) no knowledge of res- 
ults; (b) correct answer after each response; (c) a flashing 
light after the correct response; (d) one penny for each 
Correct response; (e) a programme with response blanks 
filled up in advance. No significant differences in learning 
were found among the groups. 


Smith and Moore (1962) studied the effectiveness of 
programmed instruction by machine, programmed text book 
plus a weekly seminar vs. text book plus a weekly seminar, 
No significant differences in achievement related to teac- 
hing machine, programmed text or conventional text book 
were found, They also studied the effectiveness of teaching 
machine programme, programmed text-book, and convent- 
ional text book without supplementary classwork. Machine 
group scored significantly higher than conventional text 
group, both on immediate and delayed post-tests. 


It should be noted that there are many other studies 
worth mentioning. Here some typical studies have been 
mentioned which bear some relevance to situations in 


developing countries. 


SOME BROAD GENERALIZATIONS 


Researches in the field of programmed learning have 
turned out some broad generalizations. These generalizations 
Should not be taken as final. Below are given some of the 


important generalizations. 


Learners of all ages and stages in schools, colleges and 
industry show favourable attitude toward programmed 
Material. It should be noted, however, that over a period of 
time the element of novelty wears off and programmes are 
found boring. According to Leith (1963), programmed learning 
Prepared and guided by well-informed teachers, is a cheap 
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and effective mode of instruction, the possibilities of which 
have not been fully revealed. It has already shown itself 
to be a helpful adjunct to other methods of teaching. 
Comparisons between programmed material and traditional 
teaching often favour the programme, especially in terms 
of time. The results, however, should not be regarded 
conclusive because variables like novelty effect, persona- 
lity involved, and time spent are not controlled. There 
are reasons to believe that integrating different techniques 
is preferable to using only one. Smith and Smith (1966) 
concluded that simple teaching machines and programmed 
books appear to be equally effective. According to them 
most, but not all, of the research on step size favours small 
steps over large ones. Such research is more relevant if 
discrete-step programmes are to be used for initial presen- 
tation of the subject matter. For short programme seque- 
nces, the order of frames can be randomized without 
affecting learning seriously. 


Linear and branching styles have proved to be equally 
effective and have shown few significant differences. Rem- 
edial branching seems to be more effective when it is 
based on self-evaluation as well as on error responses. 


Traditional text material proves to be as effective as, 
or more effective than discrete programme frames in 
promoting learning (Smith and Smith, 1966). 


There is no conclusive evidence that errors, as such, 
are detrimental to learning if they are corrected immediately 
and if the learner understands why he was wrong. The 
easy programmes do not aiways promote the highest achi- 
evement scores. 


Covert and reading modes-not unexpectedly—take less 
time, and are consequently, more efficient. It will be 
important to discover if overt respoding is more efficient 
with the younger and less able pupil, and whether amount 


174 


of previous knowledge is an important factor (Leith 1963). 
Shah's findings (1972) support Leith's generalization with 
regard to effectiveness of covert response mode. 


Whether self-pacing. is important where the ability 
range of pupils is wide, and with larger programmes, has 
still to be determined, but on the assumption that pupils 
are ready forthe course and that there is a low error rate, it 
seems possible to control the rate without lowering 


efficiency. 


There are indications that far more significant phases 
of research in programmed instruction are under way. It 
is hoped that necessary modifications in the nature of 
Programmed learning material would be made from time 
to time in the light of further explorations. 


SOME PRACTICAL ISSUES 


Experimentation in the field of programmed learning 
has revealed some practical problems with reference to 
the situation in India. Systematic research in programmed 
learning has just begun in India and certain difficulties 


Seem to be inevitable. 


(i) Paucity of Programmes 


Programmes, good or bad, are a scarce commodity. 
The Centre of Advanced Study in Education at Baroda 
Compilted a directory of programmes (printed and mimeog- 
raphed) in the [APL NEWSLETTER. Teachers and researc- 
hers the country over began to ask for some of the prog- 
rammes and even expressed their willingness to pay. In 
about 99 per cent of the querries, the answer was that the 
Programme(s) couldn't be spared as there was only one 
Copy with the Centre. 


‘eines 175 


The situation is further aggravated by the fact that 

in certain subjects there are very few programmes. A 
comparatively good number of programmes have been 
prepared and even published in subjects like Mathema- 
tics and Science. Technical Teachers’ Training Institute, 
Madras has published about 18 programmes on enginel- 
ring subjects. These subjects, it is argued, lend themsee- 
ves to programming better, perhaps because they are more 
analysable conceptually and in terms of definable behav- 

iours. In most of the research projects taken up in the 

late sixties, the investigators had to prepare the progra- 

mmes before they could develop the experimental designs. 

The studies of V. Krishnamurthy and G. G. Kapadia could be 

mentioned here. These two investigators received training 

in preparing programmes and then prepared the progra- 

mmes after they were registered for their doctoral work. 

--In other words, they had to spend about a year before 
they could collect the data. In such a situation, research 

in programmed learning seems to be quite time consuming. 


The directory of programmes also revealed that most 
of the programmes were prepared for the secondary sch- 
ool pupils. There were very few programmes for the lower 
primary, higher primary and college level students. Further- 
more, there were very few programmes in subjects 
other than the school subjects. The programmes on units 
related to language teaching were very few. 


(ii) Quality of the programmes 


The directory of programmes mentioned above includ- 
ed all sorts of programmes including some which could 
hardly be called programmes. It also included the progr- 
ammes which were never tried out either at individual or 
field-testing stage. Some of them were tried out without 
subsequent correction and validation. It should be mentio- 
ned here that the practice of giving out the validation data 
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along with the printed programme has not yet been traditi- 
onalized. A researcher or consumer, therefore, has no 
way to judge the quality ofa programme before he begins 
to use the same. Generalizations based on such a progr- 
amme remain dubious and even misleading at times. 


(iii) Cooperation from Schools 


Most ot the data in the field is collected from the 
schools by giving the Programmes to the pupils. Schra- 
mm (1964) points out that it is often very difficult to ext: 
rapolate findings on short Programmes to the condi- 
tions of classroom use. Programmes with more than a hun- 
dred frames present some problems and a researcher has 
to struggle hard to face them squarely. Let us take some 
main problems : 


(a) In programmed learning, the learners go at their 
own pace. A programme which, on the average, 
requires an hour actually requires an hour and a 
half so that the slowest in the class could also 
complete the programme. In some cases it is fo- 
und that the slow learners require almost double 
the time required on the average. The situation 
can well be imagined when a programme is long 
enough to take more than three hours and when 
it requires to be completed in three to four sess- 


ions. 


(b) Programme administration needs to be followed by 
administration of the criterion test. In some cases 
it should be preceded by pre-testing to ensure the 
required entering behaviour. The researcher may 
also like to collect retention scores of the subjects 

~ after a month or so. It is rather difficult to convince 
the school administrators and the teachers to part 
with so many class hours. Sometimes they might 
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not see any obvious advantage in allowing a res- 
earch worker to take so much time. 


(c) Some experimental designs require randomization 
procedures for subjecting various groups of 
pupils to different experimental treatments. If 
the instructions are common for all the treatment 
groups they might be allowed to sit in the same 
room. There are some treatments which might re- 
quire as many rooms as the number of treatments. 
In such a situation the problem of accommodation 
takes a very serious turn even if the principal is 
willing to cooperate. 


(d) For most of the pupils, learning the programmed 
way is a novel experience. They seem to enjoy 
learning the programmed way when they take it 
seriously. All the same, there are situations when 
they do not take it seriously, specially when they know 
that it has nothing to do with their examination 
and the course. There are some attitudinal proble- 
ms also. For example, a programme on ‘Function- 
ing of Our Heart’ is likely to be taken seriously by 
the nineth graders in Gujarat if the teacher has 
not covered the ‘heart’ before the programme is 
given. Ifhe has covered the topic, the only alteran- 
tive before the research worker is to 
administer the same programme to the eighth 
graders and collect the data. It is found 
that our examination-minded pupils do not take a 
programme seriously in a situation like this. The 
researcher, and in most cases, the programmer- 
cum-researcher gets frustrated if he fails to achi- 
eve the proverbial 90-90 criterion. 


(iv) Administrative Problems 


Preparing a programme is a time-consuming process: 
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The programmer might take days before frame writing 
begins. He has to develop, after thorough thinking, 
the statements for entering behaviour and terminal beha- 
viour. He has also to develop the pre-test and the criterion 
test. He might like to develop these before frame writing. 
He should prepare a scheme for task analysis. All these 
he has to do keeping in mind the specification of behavio- 
ur. He cannot afford to be verbose by using. non-behavio- 
ural terms like ‘understanding’, ‘knowing’, ‘developing a 
Concept’ ‘appreciating’, etc. The terminal behaviours listed by 
him are to be ‘achieved’ when the programme is administ- 
ered and he just cannot be over ambitious. At every step 
he is required to consult a subject-matter specialist who 
might not readily oblige him. 


After the first draft is ready the programmer goes for 
individual testing, to be followed by redrafting of the frames 
whenever necessary. The field tryout and editing require a 
lot of time. All these steps, if scrupulously followed, take 
months before the programme can go to the press, 


The administrator takes some time before he can 
reconcile to the ‘gross’ delay. He is tempted to say, 
“Why not prepare programmes covering the entire syllabus 
on statistics at the B. Ed. level this year?" Production em- 
Phasis, sometimes, does not go hand in hand with research 
in programmed learning and the net result is frustration 
On the part of the researcher. Sometimes the ill-informed 
administrators go to the length of toying with the idea of 
Mass production of programmes without any concern what- 


Soever for quality. 


Then there is the problem of cost. An individual resea- 
rch worker finds it difficult to take up a study in program- 
Med learning unless there is financial support. The cost 
Of printing might p:event him from selecting a bigger sa- 
Mple as he has to manage within a stipulated amount. 
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Moreover the press sometimes seems to feel reluctant 
in accepting the manuscript full of vertical and horizontal 
lines on all the pages. They, instead of saying no, ask for hig- 
her rates. The cost factor sometimes gets contounded with 
labour factor. This may lead the researcher to go for undue 
compromises with regard to sampling, experimental 
design and even quality of the programme. He might even 
feel tempted to advise his colleagues not to take up pro- 
grammed learning as a field of research. 


The problems mentioned above should not dishearten 
a budding researcher who wishes to probe the field of 
research in this area. Many of the problems mentioned 
above would be solved when we would have a large num- 
ber of programmes on a wide range of subjects. A resea- 
rcher in the field of programmed learning wouldn't 
necessarily be required to develop a programme before he 
begins to research, He, then, would be able to collect the 
data on the programme(s) prepared by somebody else. 


SOME METHODOLOGICAL ISSUES 


The practical issues discussed in the previous lines 
give rise to the problems of methodology of research and 
experimental design. 


i. Difficulties in Sampling 


Time-consuming programmes, coupled with tests, rest- 
rict the size of samples selected for experimentation. 
Tests, other than the criterion test, are sometimes 
needed for controlling certain intervening variables like 
intelligence socio-economic status, scholastic achievement 
in the subject(s) concerned and initial test score on the 
programmed unit etc. Although it is quite conceivable 
that experimental research does not necessarily require 
a big sample, it does require adequate controls to maint- 
ain the experimental situation. Take, for example, a research 
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situation wherein five different forms of programmed lear- 
ning material are the experimental treatments or say, 
independent variables. Here there are three alternatives 
before a researcher: 


(i) 


(ii) 


(iii) 


He may select a division or a school with more 
than one division and form the five groups of 
pupils by random selection for administration of 
the programme along with the test(s) in a bigger 
room. f 


He may take more than a division in a school and 
go for as many replications as there are divisions 
in the school. This would neither require a bigger 
room nor would the normal divisions be disturbed. 
Such a practice would be more time consuming. 


He may take more than one school and go for 
as many replications as there are schools by 
utilizing bigger rooms to accommodate more than 
one divisions, if necessary. The problem of school- 
to-school variation can be avoided only if hecan 
manage to get a very big hall to accommodate 
pupils from all the schools. 


Generalizability of the findings from researches in 
Programmed learning remains questionable even after the 
Problems of adequate size of the sample and maintenance 
of experimental situations are solved in some way. Issues 
Such as the following crop up before One can really gen- 
eralize anything : 


* 
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What is true for the urban schools may not be 
equally true for the rural schools. 


Effectiveness of a particular experimental treatment 
may vary from stage to stage: primary, secondary 
and university. 
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+ What holds for a programme in mathematics may 
not hold for one in English. 


» What holds for short programmes may not hold 
for long programmes. 


# What holds for a linear programme may not hold 
for a branching -programme. 


# Within the same subject also, effectieness of an 
experimental treatment may vary from unit to unit. 
Some content areas in a subject may be inform- 
ation-based while some may call for conceptual 
understanding. 


Problems of sampling in the context of researches in 
programmed learning are twofold : 


(a) sampling of the subjects for experimentation 
(b) sampling of the subject-matter (sample of behaviour). 


Both these aspects deserve to be carefully attended 
to before arriving at any conclusion. Findings of research 
in this field should, therefore, be accepted with due 
reservations. 


It. Null Hypothesis 


Fisher (1951) made the point long ago that the null 
hypothesis can only be disproved, it cannot be proved. 
The problem of sampling is closely linked up with accep- 
tance or otherwise of the null hypothesis. Schramm (1964) 
wrote, ‘‘The numerous experiments on programmed instru- 
ction that do not succeed in disproving the null hypothesis 
may, indeed, be proving that no significant difference 
exists, but the suspicion arises that in many cases the 
programmes are too short, the samples too small, the 
measuring instruments too dull, to pick up differences if 
they exist”. 
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Leith (1963) feels that it is difficult to know, in the 
case of many experiments, whether failure to reject the 
null hypothesis occurs because there are, in fact, no 
differences or because the programme is too short, the 
number of subjects too few, or the between-subjects 
variation too large. 


In the field of programmed learning a large number 
of studies report ‘no significant differences’ which gives 
us less information than a finding of a difference. In case 
of a difference, a researcher can know with statistical 
technigues, the likelihood that his finding is due to chance. 
When he reports no difference, he has ‘no logically defe- 
nsible basis’ as pointed out by Lumsdaine. In case of 
studies in programmed learning, the likelihood of Type II 
errors seems to be much higher when a researcher accepts 
a null hypothesis by marking a difference not significant. 


IH, Minimal Errors 


An error in programmed learning situation implies a 
response not acceptable to a programmer. Error rate 
refers to ‘the percentage of incorrect response on an item, 
a set of items, or a whole programme’. Markle (1964) has 
pointed out ‘spuriously low error rates are too easily 
attained by adding irrelevant easy terms, testing with a 
pretrained population, removing terminal items, etc.' 


According to Skinner (1961), the programmer must 
‘keep refining his programme untill the point is reached at 
which the answer of the average child will almost always 
be right’. The programmers, especially the linear progra- 
mmers, seem to toy with the idea of achieving the 90-90 
Criterion which requires that 90 percent of the pupils 
should be correct on 90 percent of the items. Carried to 
its logical extreme, one can say that, in general, the more 
a programme is revised to produce errorless learning, the 


longer it gets. 
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Apart from theory, it is generally found that the 
much talked about 90-90 criterion is hardly achieved in 
practice. Achievement on the criterion test, followed by 
programme administration, depends on the effectiveness of 
the programme and the nature of the test. In aprogrammed 
learning situation the criterion test items are never subj- 
ected to item selection procedures in terms of difficulty 
values and discriminative indices. At the most, the progra- 
mmer takes into account the curricular validity. 


It is not difficult to prepare parallel forms of the crit- 
erion test with curricular validity kept intact but with 
varying difficulty levels. In such a situation, the criterion 
should be accepted with a pinch of salt and that too in spirit. 
It remains a worthy ideal to be achieved, at least in the 
Indian context. In developed countries like the U.S.A., such 
a critierion is mostly achievable even in anormal situation 
in the classroom, In India, where about 50 percent of pupils 
somehow get through, it is difficult, if not impossible, to 
achieve the criterion in actual practice. 


IMPLICATIONS FOR FURTHER RESEARCH 


In spite of reservations expressed, difficulties listed and 
limitations mentioned, the fact remains that programmed 
learning has come to stay. Our endeavour should be to 
make the best of it keeping in mind the financial, socio- 
cultural and educational implications for the developing 
countries. It is well to remember that we have single tea- 
cher schools, teacherless schools and even schools without 
pupils. Buch (1972) has summarised the anomalies in 
Indian education as under : 


1. Even though the number of schools increased, the 
goal of providing free and compulsory education 
to children in the age group 6-14 receded further. 

2. More institutions for teacher preparation came up 
but the quality of teacher training deteriorated. 
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More money began to be spent for improving tea- 
cher preparation programmes but at the same 
time outdated practices persisted. 


Modernization came to be discussed more and 
more and traditionalism continued to be practised 
all the same. 


Greater pressure was put on schools to be inno- 
vative and greater was the resistance shown by 
the colleges of education to change. 


Research in programmed learning can not prove 
worthwhile if these realities are ignored. In India the per 
capita expenditure on education and science is Rs. 16/- 
only. It seems reasonable, therefore, to inquire into the 
factors related to (a) cost and (b) priorities. 


(a) Cost 


The following points could be considered while taking 
up problems related to cost of producing a programme 
both money-wise and labour-wise. 


* 


Which response-mode lends itself better to mini- 
mum printing cost due to fewer number of pages 
required.** 

Which size of a programmed book is best suited to 
more coverage of the matter on a page. This 
might have something to do with the pattern of 
presentation—horizontal or vertical. 


Which size of the book results in cost reduction. ł 


kk 


G. B. Shah's paper in this book throws considerable 
iight on the aspect of cost in relation to response modes. It 
deserves further probing. 

G. G. Kapadia has prepared a programme on ‘Heart’. 
The cost was reduced to almost 70 per cent because of 
proper selection of size. The advice came from the printer 


and not from a researcher. 
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What are the financial implications of using a se- 
parate answersheet for a programme ? 


What about the relative durability of a programme 
printed on paper of varying quality ? 


How many pupils of a particular age-group can use 
a programme with separate answersheet, before 
it gets soiled ? 


How can the cost of a programmed text be re- 
duced by printing a large number of copies ? 


Whatcan be the optimum price for maximum sales 
of a given programme ? 


Grant-in-aid provisions for purchase of instructio- 
nal material such as programmed texts. 


implications (financial as well as educational) for 
a private publisher coming out with programmes on 
a wide range of units from school subjects. 


Man-hours or man-days required to plan, prepare, 


try-out, edit and find out a programme of a given 
size, 


Which form or style of Programming require less 
labour (linear, branching or hybrid branching style) ? 


Financial implications for programmes published in 


English, Hindi and regoinal languages (sales are 
affected by clientele). 


Which strategy of work is labour-saving : 


= one person doing everything ? 
a team of persons doing specific jobs ? 


an expert assisted by hired personnel ? 
- a team of experts ? 


* Whether semi-programmed text-books could be 
prepared in less time and with less money. 


+ Whether we could save labour and money by ada- 
pting the programmes published abroad. What are 
the implications (copyright etc.) of adapting such 
programmes ? 


It should be noted that efforts to reduce the cost of 
production of programmes would go a long way in incre- 
asing its use. Knight rightly points out that it is not enough 
to show that a programme teaches; it must also do so 
efficiently. While thinking about cost of a programme, one 
must take into consideration the pupils’ time and 
labour also. It is good to ask: could we reduce the size 
of a programme without loss of effectiveness ? "Several 
experiments have shown that programmes may be shortened 
without loss of effectiveness” (Hawkins, 1970). 


Our attempts, therefore, should be directed toward 
making a programme as little expensive as possible and at 
the same time as efficient and effective as possible. 


(b) Priorities 
Scarce resources call for a careful consideration of pr- 
iorities. The financial input must bring maximum dividend in 
the form of improved quality of education. While deciding the 
content argas to be programmed, one should not go ahead 
on adhoc basis. Priorities should be assigned on the basis 
of research in areas such as the following : 
* — yastness of clientele; 
* content areas which are generally found difficult 
by the pupils; 
* content areas which are generally found difficult 
to teach; 


* basic conceptual understandings; 


187 


G. B. SHAH 


* subject areas for which there are no good teachers 
available. 


Perspective planning in production of -programmes at 
the national level could be done with the following points 
in view: 

* programmes on the basic concepts could be prod- 
uced at national level and regional translations and 
adaptations may follow (like publications of The 
Children’s Book Trust, New Delhi). 


* Foreign programmes may be adapted and transla- 
ted on the basis of local tryouts. 


* Experts could be commissioned to prepare progr- 
ammes which are in demand. 


Decision making for assigning priority should be 
Supported by systematic research at all levels. While 
discussing the implications for further research, the 
resources of the developing countries were kept in view. 
One, however, cannot ignore the fact that researches in prog- 
rammed learning form a part of the ever expanding field 
of learning. Researchers in programmed learning should 
continue to gain from growing theorizations in the field 
of learning. 


The possibilities of programmed learning material have 
not been fully revealed. All the same it has proved to be 
an effective adjunct to other methods of teching. It is for 
reasearchers to prove that this is not all. We have miles 
to go before our teachers begin to use programmes in 
their day-to-day teaching. In the U. S. A., while less 
than 5% schools used programmed learning in 1961, 
by the Autumn of 1962, 33% were estimated to be making 
use of these methods. In india a programme has still rem- 
ained a rare commodity to be exhibited on occasions. Naik 
(1969) seems to be correct when he says: What India 
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needs today is a large number of programmes, either pre- 
pared or adapted, in different school subjects. The best 
strategy to sell the idea would be to give the teacher an 
opportunity to use programmes in the classroom. 


Ina developing country like India, much could be 
achieved with the existing resources if an attempt is made 
to produce programmes with minimum cost and maximum 
effectiveness. Research in the field would be justified only 
if it purports to strengthen such an attempt. 
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Unreflective salesmanship, uncritical consensus and loud 


cheering are some of the factors which go against an inno- 


vation in the long run. In Order to avoid such a mishap, an 


innovation should be given a fair chance to demonstrate 


its merits in actual operation. If this is not done, 


acveptance or rejection of an innovation can prove detrimental. 
Research workers at: the 


Centre of Advanced Study in 
j Education rightly felt that 


programmed learning held the 
promise of being useful to teachers and hence deserved an 
honest trial in the Indian Situation. The Centre had decided to 


concentrate on Some: selected areas of research so that 


something substantial could be contributed in the area. 


Programmed learning was one such area selec 


ted for inten- 
sive exploration. 


| welcome the Publication as it makes a very substantial 
beginning of systematic efforts to ex 
mmed learning in the country. 
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| congratulate the research 
well done. 
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